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ABSTRACT 

An investigation of the Trade Wind Duct was carried out from 6 March 
through 25 March 19&9 ln the Northern part of the Caribbean Sea.    An in- 
strumented aircraft was used to record meteorological and radio refractivity 
data in digitized format for computer analysis.    In addition,  extensive radio- 
sonde data was included in the analysis to support the aircraft measurements 
and provide a basis for weather analysis.    In order to assimilate,   process 
and present such a large amount of data it was imperative that machine pro- 
cessing be used.    The following report describes the various programs 
which were used in the analysis and presentation of the data.    A ray-tracing 
program was also developed to analyze radio wave propagation in relation to 
Trade Wind Duct characteristics.    This program has the advantage that 
horizontal changes in the Duct can be included.    Most ray-tracing programs 
assume that the vertical variation of refractivity is spherically stratified. 
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SECTION I 

INTRODUCTION 

This report describes the computer programs that were used in pro- 
cessing the data collected for this contract. 

A brief summary of this processing is as follows: 

PAPTOMAG: 

QUACK:' 

RAWCON: 

PLOT: 

TRACE: 

Converts aircraft paper tape to magnetic tape. 

Pre-processes radiosonde data. 

Processes output of PAPTOMAG.    Converts this to 
atmospheric profiles. 

Plots atmospheric profiles.    Use output of QUACK 
RAWCON. 

Performs ray-tracing and produces plots. 

All the above except PAPTOMAG are written primarily in FORTRAN 
IV and run on an IBM 7094.    PAPTOMAG is written in assembly language for 
an SDS-930.    QUACK and RAWCON contain small input and utility routines 
written in assembly language.    PLOT and TRACE make use of assembly 
language routines to produce plotting tapes for a Stromberg-Carlson 4020. 

PAPTOMAG,  PLOT,   and TRACE were written specifically for this 
project.    RAWCON is a modification of a program originally written at 
MITRE Corporation for an IBM 7030.    QUACK was supplied by the sponsor. 





SECTION II 

PAPTOMAG 

This program converts the paper tape containing the airplane measure' 
merits to 7-track magnetic tape.    It is written in assembly language for an 
SDS-930 equipped with a paper tape reader and tape drive on the W buffer. 
The program takes three 8-bit characters from the paper tape and writes 
them as four 6-bit characters on the tape.    The end of the paper tape roll is 
indicated by five consecutive blank frames.    Records on magnetic tape are 
1524 characters long.    (The last record of a roll may be short. ) 

The program is organized to put multiple rolls of paper tape on a 
single magnetic tape.    The paper tapes are organized as missions.    Several 
rolls may make up a mission.    The missions may be put on the proper tape 
in any order,  but all rolls from a single mission must be put on together and 
in order.    The output tape is on Unit 1. 

At various times in the processing,  the program will type messages 
and wait for a response.    The only valid responses are Y or N followed by a 
carriage return.    If any other response is given the program will request the 
response be re-entered. 

The following are the messages and appropriate responses. 

IS THIS A NEW MAG TAPE. 

This message is always typed at the beginning of each program. 

Responses: 

Y The program should start at the beginning of the magnetic 
tape. 

N Missions have been put on the magnetic tape previously.    The 
program will skip to the end of the last mission already on the 
magnetic tape. 

ARE THERE MORE ROLLS FOR THIS MISSION. 

ARE THERE MORE MISSIONS FOR THIS MAGNETIC TAPE. 

ARE THERE MORE MAGNETIC TAPES. 



END OF MAGNETIC TAPE.    RESTART LAST MISSICN . 

No response is needed to this message.    Since all rolls of a single 
mission must be on the same tape,   this message is typed when an end of 
magnetic tape is found.    The operator should restart the first roll of the 
mission currently being converted after readying a new tape  1. 

The program will print what is being put on magnetic tape unless 
sense switch 2 is set.    For normal processing,   therefore,   this sense switch 
should be set. 

Since no identification appears on the tape,   it is very important that 
an accurate record be kept of which paper tapes have been converted. 

In case of trouble,   the following is relevant for repositioning.    There 
is  1 EOF between each roll of a mission; 2 EOFs between each mission; 
3 FOFs at the end of a tape. 



SECTION III 

QUACK 

The purpose of the program "QUACK" is to read and find tropospheric 
ducts from the B4 hydro tapes,   obtained from the Environmental Tactical Air 
Command (ETAC),  located at the Washington Naval Yard.    These tapes con- 
tain worldwide radiosonde and pilot balloon soundings and aircraft information. 

The decks and relative location in the program "QUACK" and a short 
explanation of their purpose are as follows: 

A. WORK Reads the B4 hydro tape and converts the data 
into a useable form.    It also compiles statistical 
information concerning the soundings for all 
stations for each month. 

B. QT Calculates the characteristics of tropospheric 
ducts.    If a duct exists the program outputs the 
location,   time,  height,   thickness,   and re- 
fractivity gradient of the duct. 

HGT Given two readings of pressure,   temperature, 
and dew point,   calculates the height difference 
between these levels. 

D. INDX Given the pressure,   temperature,   and dew 
point,   calculates the refractivity. 

E. DECOD Unpacks each word of an array into six words 
each containing one character. 

F. HELP Reads a variable length record until it finds a 
record mark or until it reads a maximum of 
315 words.    It counts the number of words read 
and flags it.    Finds an end of file. 

G. PR Flags appropriate counters when examining the 
pressure levels of a sounding for a given station. 
The counters are for first pressure L.T 850, 
mandatory levels only,   mandatory and significant 
levels,   and mandatory levels and surface pressure. 



3. 1 Input 

The program uses units B(l) and B(2) for input tape units.    The pro- 
gram initially uses unit B(l),   and if the operator desires to use another in- 
put tape,   through proper use of the sense switches,   the program will then use 
unit B(2).    If other input tapes are desired,  the program then transfers be- 
tween unit B(l) and B(2).    The format of the input data (the B4 hydro tape) 
follows: 

A.    CONTENTS AND FORMAT OF UPPER AIR DATA ON B4 
HYDRO TAPE 

(1) UNCLASSIFIED 

(2) BCD MODE 

(3) 800 BPI DENSITY,  IN UNPACKED FORM 

(4) BLOCKED ONE REPORT PER PHYSICAL RECORD. 
LOGICAL RECORDS CONSIST OF 20 DATA WORDS 
PLUS A 606060606072 WORD, PSEUDO RECORD MARK 

(5) ALL NUMERIC WORDS ARE RIGHT ADJUSTED WITH 
LEAD BLANKS 

(6) THE WORD "PIBAL" REFERS TO ANY REPORT CON- 
TAINING ONLY WIND INFORMATION 

(7) DATA ALTERED DURING CHECKING ARE FLAGGED 
ACCORDINGLY. 

(A) RAOB HEIGHTS OR TEMPERATURES (FLAG 
LEFT ADJUSTED) 

R = RECOMPUTED DATA 

E = EXTRAPOLATED DATA 

(B) WINDS,  WHEN INCONSISTENT,  ARE REMOVED 
AND A "D" REPLACES THE DIRECTION 
(RIGHT ADJUSTED). 

(8) ALL DATA IN ALPHA-NUMERIC FORMAT 



B. TIME RECORD CONTAINS FOUR WORDS AND IS THE FIRST 
RECORD ON THE TAPE. 

(1) HOUR - BASIC DATA TIME 

(2) DAY - DAY OF MONTH 

(3) MONTH - NUMERICAL VALUE (1 JAN) 

(4) YEAR - LAST TWO DIGITS (66 = 1966) 

NOTE.    A ,,$,, INDICATES A BLANK CHARACTER 

C. IDENTIFICATION.    IN EACH RECORD,  EXCEPT TIME 
RECORD,  THE FIRST 8 DATA WORDS ARE USED TO IDENTIFY 
THE REPORT BY TYPE,  TIME,  AND LOCATION. 

(1) TYPE OF REPORT - RAOB$$,  PIBAL$$,  AGFT$$ 

(2) BLOCK AND STATION 

(A) 00000 IF ROVING SHIP 

(B) NAME IF PERMANENT SHIP (4YA) 

(C) IIIII FOR LAND STATION 

(D) 00000 AIRCRAFT WITH NON-SPOT WIND,   77 
AIRCRAFT WITH SPOT WIND. 

(3) TIME - HOUR 

(4) DAY - DAY OF MONTH 

(5) MONTH - NUMERICAL (1 JAN) 

(6) LATITUDE - IN HUNDREDTHS OF DEGREES (NO 
DECIMAL POINT) 

(7) LONGITUDE - IN HUNDREDTHS OF DEGREES (NO 
DECIMAL POINT) 

(8) ELEVATION - WHOLE METERS (0 FOR ROVING 
SHIPS AND AIRCRAFT) 



D. DATA FORMAT 

(1) RAOBS - 6 WORDS DESCRIBE EACH POINT OF A 
SOUNDING.    ALL POINTS (SIG AND MANDATORY) 
ARE IN LOGICAL DESCENDING PRESSURE ORDER. 
THE SIX WORD FORMAT IS REPEATED AS MANY 
TIMES AS NEEDED FOR THE COMPLETE REPORT. 

(A) PRESSURE - WHOLE NUMBERS 

(B) HEIGHT - TENS OF FEET (0 IS SIG POINT) 

(C) TEMPERATURE - SIGNED TO TENTHS OF 
DEGREE WITH DECIMAL POINT 

(D) DEW POINT - SIGNED TO TENTHS OF DEGREE 
WITH DECIMAL POINT 

(E) WIND DIRECTION - TO TENS OF DEGREE 
(0 IS SIG POINT) 

(F) WIND SPEED - TO WHOLE KNOTS (0 IS SIG 
POINT) 

(G) AFTER THE LAST POINT OF THE RAOB COMES 
THE TROP INFORMATION IN A FOUR WORD 
FORMAT 

((1))       TROP $$ - IDENTIFIER 

((2))       TROP PRESSURE  - WHOLE MB'S 

((3))       TROP HEIGHT  - TENS OF FEET 

((4))       TROP TEMPERATURE  - TENTHS OF 
DEGREE WITH DECIMAL POINT 

(H) NEXT IS SF (PRESSURE IN A TWO WORD 
FORMAT). 

((1))       SPRESR - IDENTIFIER 

((2))       SFC PRESSURE  - WHOLE MB'S 



(I) AND LAST IS MAXIMUM WIND INFORMATION 
IN A FOUR WORD FORMAT.    (ONLY WINDS AT 
OR BELOW 44000 FEET ARE CONSIDERED. ) 

((D) MAXWIND - IDENTIFIER 

((2)) HEIGHT - TENS OF FEET 

((3)) WIND DIRECTION - TO TENS OF DEGREE 

((4)) WIND SPEED - TO WHOLE KNOTS 

(J) WORDS 2,   3,  AND 4 WILL BE 0 (ZERO) IF NO 
WINDS BELOW 44000. 

(2) PIBALS.    NEXT 26 WORDS FOLLOWING I.D.  IN- 
FORMATION ARE WINDS FOR THE 13 STANDARD 
LEVELS (1000,   850,   700,   500,   300,   250,   200,   150, 
100,   050,   030,   010) TWO WORDS PER LEVEL. 

(A) WIND DIRECTION   - TENS OF DEGREES 

(B) WIND SPEED - WHOLE KNOTS 

AFTER THE STANDARD LEVEL WINDS ARE THE 
WORDS $TOTAL $PIBAL.    FOLLOWING THIS IS A 
COMPLETE LIST OF ALL THE PIBAL WINDS IN A 
TWO WORD FORMAT REPEATED AS MANY TIMES 
AS NEEDED FOR THE COMPLETE RUN. 

(A) HEIGHT  - IN THOUSANDS OF FEET 

(B) WIND - DIRECTION AND SPEED ($DD$FF) 

((D)       LEFT 3 CHARACTERS - WIND 
DIRECTION IN TENS OF DEGREES 

((2))       RIGHT 3 CHARACTERS - SPEED IN 
WHOLE KNOTS 

(3) ACFT.    WORDS AFTER I.D.  AS FOLLOWS: 

(A) PRESSURE LEVEL - WHOLE MB'S 



(B) HEIGHT OF STANDARD LEVEL - TENS OF 
FEET (FROM RECCO ONLY) 

(C) TEMPERATURE - TO TENTHS OF DEGREE 
WITH DECIMAL POINT (FROM RECCO ONLY) 

(D) WIND DIRECTION - TENS OF DEGREES 

(E) WIND SPEED - KNOTS 

(F) TRUE ALTITUDE - HUNDREDS OF FEET 

(G) ICING - $000RT 

R = RATE OF ICING 

T = TYPE OF ICING 

(H) FLIGHT CONDITION AND TURBULENCE  - 
$OWFCBK 

W = WEATHER 

F = FLIGHT CONDITION 

B = TURBULENCE INTENSITY 

K = CHARACTER OF TURBULENCE 

PARAMETER REPORTED IN WORDS SEVEN 
AND EIGHT ARE CONVERTED TO RECCO 
CODE UNITS WITH EXCEPTION W  - 3 DE- 
NOTES BROKEN CLOUD COVER 

(I) CLOUDS (LOWEST LAYER REPORTED $NBBTT] 

N = AMOUNT OF CLOUDS 

BB = BASES 

TT = TOPS 

WORDS 10,   11,  AND 12 (SAME FORMAT AS 9) 
WILL BE USED AS NEEDED TO DESCRIBE 
MULTIPLE LAYERS. 
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IF 5 OR MORE LAYERS ARE REPORTED WORD 
12 WILL BE THE HIGHEST LEVEL REPORTED. 
IN WORD 7 THROUGH 12 THE "=" SYMBOL 
WILL DENOTE A MISSING ELEMENT. 

E. SEQUENCE OF REPORTS 

(1) ROVING SHIPS (BLOCK AND STATION  = 0) BY LATI- 
TUDE AND LONGITUDE. 

(2) PERMANENT SHIPS BY NAME (4YA,   4YB,  FTC.) 

(3) LAND STATION BY BLOCK AND STATION NUMBER. 
WHEN A STATION HAS BOTH A RAOB AND PIBAL 
THE RAOB PRECEDES THE PIBAL. 

(4) AIRCRAFT REPORTS BY LATITUDE AND LONGITUDE, 

3. 2 Output 

There are several outputs produced by QUACK.    Only one of them was 
used in this project. 

For each launch processed,   three logical binary records are produced 
on FORTRAN UNIT 11. 

RECORD 1.    Nine (six-character) words. 

Words 1-7 are station number,   latitude,   longitude,   station elevation, 
launch hour,   launch day,   and launch month.    The words are BCD right ad- 
justed with leading blanks.    Words 8-9 are binary integers which describe 
the second record. 

RECORD 2.    2000 words. 

This record contains a 4 x 500 floating point array:   each row of four 
numbers contains temperature (° C),   dew point (° C),  height (m),   refractivity 
(M units). 

Word 8 of record 1 is the row number of the first row of the array 
containing valid information.    Word 9 of record 1 is the row number of the 
last row of the array containing valid information. 

RECORD 3 is not relevant. 

1 1 
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SECTION IV 

RAWCON 

(n ?he index of refraction at a point in the atmosphere may be obtained 
directly by taking a refractometer reading at that point,   or it may be com- 
puted indirectly from the temperature,   pressure,   and humidity values. 

The primary function of the program RAWCON is to accept refracto- 
meter and atmospheric data from airborne observations and to compute the 
refractivity from this information.    The principal output is then the re- 
fractivity as a function of the altitude.    The program also produces such out- 
put as potential temperature,   potential index,   vapor pressure,   and mixing 
ratio.    It produces both a printed listing and secondary output which can be 
used for further processing. 

The program provides the user with the choice of computing re- 
fractivity by either the direct or the indirect method.    An option for producing 
output on punched cards is also provided.    The program accepts atmospheric 
input data through magnetic tape.    Any information punched onto paper tape 
must be converted to magnetic tape before it can be used by RAWCON. 

This program is based entirely on a program written at MITRE 
Corporation.    This program is described in MITRE working paper 9191. 
This description is largely a reproduction of this working paper.    Sections 
which have not been changed are indicated by an * after the section title. 

4. 1 Computations 

4. 1. 1     Basic Computations» 

Rather than computing the index of refraction,  n,   this program will 
deal with the refractivity,  N,   which is defined by 

N = (n -  1) 106 

1.    Beebe,   Otto W.,   "REFCOL,  A Data Reduction Program for the Genera- 
tion of Refractivity Profiles, " Mitre Corporation WP919,   9 November 1966. 

13 



The relation between the refractivity,   N,  and the various atmospheric 
parameters is given by 

N = 77.6?    + 3.73 x 105 ^ (1) 

where    T = Temperature in ° K. 

P = Pressure in millibars. 

e   = Partial pressure of water vapor in millibars. 

Suppose that,  for the "direct" refractometer calculation,   the variation 
of frequency with respect to refractivity is 9.245 kc/N.    Suppose further that: 

h0 = Initial height. 

Fs - Reference frequency at h0. 

Ns = Reference refractivity corresponding to Fs. 

F = Frequency observed at height h. 

Then the difference in refractivity (AN) between height h0 and height 
h is given by 

AN = F ~ Fs 

9.245 

Refractivity at height h is then: 

N = Ng - AN (2) 

From (1) and (2) the vapor pressure e can be computed by 

T2 (N - 77.6-j.) 

6 =      3.73 x 10b 

The mixing ratio,   r,   is defined by 

.62l97e 
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The geopotential height (Z) is computed by the following formulas: 

'Zl = h0 

Zk+i = zk+1 

2Zi 
<AZk+1=^^-    (l  + 

Mk+i = 14.645   |jk   ^l +0. 

k    +'
ik+L 

K 

£)♦*-(■ 388 ;^M   + Tk+1   (1+0. 388 jr^)! ^ l*w 
for k = 1,   2,   3, 

where   h0 = Beginning height. 

Pk = Pressure (mb) for k'th reading. 

Tk = Temperature (° K) for k'th reading. 

ek = Vapor pressure (mb) for k'th reading. 

A = Length of semi-major axis (km). 

R = Length of semi-minor axis (km). 

The potential temperature,   Tp,   is given by: 
2/7 

1000 Tp = T - 273.16 

The potential index K is given by: 
0. 714 

K = N (T) 
4.1.2    Input and Corrections* 

All parameters which are received from magnetic tape are converted 
by the input routines into a four digit floating point representation.  In order 
to be of use in the computations,   further scaling and corrections must be 
performed. 

The following parameters are received as input from magnetic tape: 
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1. Time 

2. Frequency (Kc,   Refractometer No.   1). 

3. Frequency (Kc,   Refractometer No.   2). 

4. Frequency (Kc,   Refractometer No.   3). 

5. Altitude (radar interval counter). 

6. Fvent. 

7. Air Speed. 

8. Pressure. 

9. KS4 Temperature. 

10. EK Temperature. 

11. Humidity. 

12. Voltage (Refractometer No.   4). 

13. Vortex Temperature. 

The temperature,   air speed and pressure values are in a linear re- 
lation with their final floating point representation and are converted by a 
linear function (TLIN).    The user establishes the conversion functions which 
are to be employed.    The user also specifies correction constants for these 
parameters. 

The program applies a further correction to the value of the selected 
temperature probe.    Suppose Tg is the value of the  selected probe,   then 

T = (Ts + 273. 16)/(1  + BkS) 

where 

k = 

1, if KS4 probe 

2, if EK probe 

3, if Vortex probe 

0k is an input parameter = speed corrections for temperature probes 

e _ SPEED2 

S =_P 

T = temperature in     K and will be used in all computations involving 
temperature . 
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The following corrections are made to the refractivity computations: 

F      F 
AN = 9 M5

S  +a [T (1 +jS4S) - T0] 

OL  = Temperature correction for cavity expressed in N units/   C. 
(This correction varies from time to time. ) 

where   Ot,   ß4 are correction constants supplied by user. 

T0 = Surface temperature in ° K. 

The  "uncorrected" value for refractivity is then given by: 

N =Ns - AN 

The "wet" term of N is computed by: 

NWET = Ca     N —   - -— 

where   Cx = 1  + 3. 5 j35S 

C3 = 1 + j35 S 

(j35 supplied by user. ) 

The vapor pressure e is then: 

NWET T2 

3.73 x 10c 

and the final "corrected" value for refractivity is given by: 

N* = 77.6|   +NWET 

4. 2 Magnetic Tape Format 

The IBM 7094 has seven track tapes and a 36-bit word.    The paper 
tape has 8-bit characters.    The 8-bit characters are packed without any 
slack bits .     Thus,   nine characters are packed in two words.    The magnetic 
tape contains no information except a representation of the paper tapes. 

Within missions,   paper tapes are separated by file marks.    Missions 
are separated by double file marks,   and the end of the tape is delineated by 
a triple file mark. 
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The tape is set up on IBSYS unit A(l). 

The following table gives the legal 8-bit paper tape codes and their 
meaning. Any other codes which appear on the paper tape are considered 
errors. 

Paper Tape 
(Octal Representation) Meaning 

001 1 

002 2 

023 3 

004 4 

025 5 

026 6 

007 7 

010 8 

031 9 

040 0 

200 End of Line 

Control Card Parameters 4. 3 

Input to the program consists of groups of parameter cards separated 
by cards containing *END* in columns  1-5. 

The program will process a part of the    input tape according to the 
values of a large number of parameters.    However,   the program contains 
default settings for most of the parameters and once a parameter value is 
set it continues to have that value until explicitly changed.     Thus,   generally 
each group of cards need only contain values of flight parameters. 

Succeeding groups of parameter cards must specify data in the same 
order as it is contained on the tape. 



The format of the parameter cards is: 

Column    1-6 

Column    9-18 

Column 19-24 

Column 25-54 

The name of the parameter. 

The value of the parameter if the parameter is 
floating,   integer,   or a time. 

The value of the parameter if the parameter is 
alpha-numeric or logical. 

Comments 

An integer value may be expressed either with a decimal point or else 
right adjusted to column 18. 

A time parameter must be expressed as an integer HHMMSS (either 
with a decimal point or right adjusted to column 18) in which the first two 
digits are the hour,   the next two the minute,   and the last two the second. 

A logical parameter must be punched as a "T" or "F" in column 19 
with columns 20 - 24 blank. 

If a card with "♦STOP*" in columns 1  - 6 is encountered while reading 
parameter cards,   the program terminates immediately. 

The following is an example: 
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EXAMPLE. OF RAWCON CONTROL CARDS PAGE   1 

$DATA 
PUNCH 
RADIUS 
KPAR 
R 
A 
ITPR6B 
IRSCT 
CHKFC 
23 
ALPHA 
T4MIN 
T4MAX 
T4VMIN 
T4VMAX 
EKMlN 
EKMAX 
EKVMIN 
EKVMAX 
VXMIN 
VXMAX 
VXVMIN 
VXV^AX 
PMJN 
PMAX 
PVtflN 
PVMAX 
MJSID 
TSTART 
TST3P 
Z6FS1 
RNM1 
RFS1 
RKP1 
CPRCS 
*END* 
NISID 
TSTART 
T5TÖP 
Z8FS1 
RNM1 
RFS1 
RKP1 
CPRES 
*ENQ* 
«STftP* 

6370999. 
0, 
6339971. 
6331158« 

0. 
Of 
no* 
30. 
HO« 
880« 
-10» 
3Q» 
100* 
650. 
"10* 
30. 
340. 
820. 
600- 
1050. 
115. 
970. 

063140. 
035000. 
152. 
355« 
2710. 
294*3 
It 

1Q350Q. 
154000. 
305. 
382. 
2511. 
296-8 
2. 

V 6 FEB 3/1967 

CAR001 MARCH 6/1969 KEY WEST 
MARCH 6/1969 KEYWEST 
MISSION 1 
MARCH 6/1969 KEYWEST 
MARCH 6#1969 KEYWEST 
MARCH 6/1969 KEYWEST 
MARCH 6#1969 KEYWEST 

CARQ03 MARCH 
MARCH 
MARCH 
MARCH 
MARCH 
MARCH 
CAR003 

9/1969 
9/1969 
9/1969 
9/1969 
9/1969 
9/1969 
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The following is a table of all Mission Parameters and the associated 
default settings: 

Code Type Default Desc ription 

RFS1 R 1871.0 Reference Frequency of Refractometer. 

RFV1 R 0.0 Reference Voltage of Voltage Refractometer 

RNM1 R 316.0 Reference Refractivity. 

RKP1 R 285.94 Surface Temperature in     K. 

ANDF1 R 0.0 Refractivity of Dry Air at Surface. 

ANWF1 R 0.0 Refractivity of Wet Air at Surface. 

ACMRVP R 0.0 Height (m) above which Mix-Ratio,   Vapor 
Pressure,   and Refractivity will be 
corrected. 

CORMR R 0.0 Correction to Mixing Ratio. 

CORVP R 0.0 Correction to Vapor Pressure. 

CORIN R 0. 0 Correction to Refractivity. 

ITPROB Selection of Temperature Probe. 

j 1,   select KS4 probe. 
If ITPROB =  < 2,   select EK probe. 
 [^3,   select Vortex probe. 

IHUM Selection Between Refractometer and 
Humidity Processing. 

If IHUM = 

0, process refractometer 
input. 
1, do not process refracto- 
meter but process humidity 

. input.  

IRSCT Selection of Refractometer. 

If IRSCT = 
t 

1, use Refractometer No.   1 
2, use Refractometer No.   2 
3, use Refractometer No.   3 

\4, use Voltage Refractometer 
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Code Type Default 

f _—    ■                                                   — __—___— 

Description 

PUNCH L .FALSE. Option for output through Unit. 

. FALSE. ,   no output on Unit 1 

. TRUE. ,   no output on Unit 1 

CHKFC L .TRUE. Option to check input line length. 

. TRUE. ,   reject lines of in- 

If CHKFC =       C°7T
e:'lenfh-   ,   v    vr . FALSE. ,   do not check line 

length. 

KP AR I 1 Option to process a reading if a parity erroi 
is found. 

0,   do not process reading. 
If KP AR =           1,  process readings with 

parity error . 

BETA1 R .0002632 ßi correction for KS4 Temperature. 

BETA2 R -0.0002106 ß2 correction for EK Temperature. 

BETA3 R -0.0000648 $3 correction for Vortex Temperature. 

BETA4 R 0.0001316 i   ßi correction for Refractometer. 

BETA5 R 0.0000658 ß5 correction for Refractometer. 

ALPHA R -0.75 
I 

«correction for AN. 

RADIUS R 6357000. Radius of Earth. 

R R 6354120. Length of Semi-Minor Axis. 

A R 6356363. Length of Semi-Major Axis. 

PROCS L .TRUE. Selection to Process Data 

If PROCS -          * TRUE- »   then Process data 
.FALSE.,   do not process. 

DUMP L .FALSE. Selection to dump tape input. 

Tf DTT1WTP -          ' TRUE. ,   dump aircraft input 
. FALSE. ,   do not dump. 

ZS R 535.4117 Height of surface above Sea Level. 

1.    If readings with parity errors are processed,   then on the printed output 
the reading number is followed by #. 
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The following parameters establish the linear conversion functions 
for Speed,  Pressure,   and Temperature input (tape). 

Code Type Default Description 

PVMIN R 18 Minimum voltage of pressure probe (mv). 

PVMAX R 1017. Maximum voltage of pressure probe (mv). 

PMIN R 600. Pressure corresponding to PVMIN (mb). 

PMAX R 1060. Pressure corresponding to PVMAX (mb). 

SVMIN R 691. Minimum voltage of Air Speed probe (mv). 

SVMAX R 1060. Maximum voltage of Air Speed probe (mv). 

SMIN R 135. Air Speed corresponding to SVMIN (knots). 

SMAX R 195. Air Speed corresponding to SVMAX (knots). 

T4VMIN R 190. Minimum voltage of KS4 temperature probe. 

T4VMAX R 891. Maximum voltage of KS4 temperature probe 

T4MIN R -40. Temperature corresponding to T4VMIN. 

T4MAX R 35.9 Temperature corresponding to T4VMAX. 

EKVMIN R 278. Minimum voltage of EK temperature probe. 

EKVMAX R 769. Maximum voltage of EK temperature probe. 

EKMIN R -40. Temperature corresponding to EKVMIN. 

EKMAX R 35.9 Temperature corresponding to EKVMAX. 

VXVMIN R 241. Minimum voltage of Vortex Temperature 
probe. 

VXVMAX R 1050. Maximum voltage of Vortex temperature 
probe. 

VXMIN R -40. Temperature corresponding to VXVMIN. 

VXMAX R 32. Temperature corresponding to VXVMAX. 
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The following flight parameters are those likely to change with each 
request. 

Code Type Default Description 

MISID A None Mission ID. 

TSTART T 0. Flight Start Time. 

TST0P T 235959. Flight Stop Time. 

CPRES R 0. Pressure Correction. 

CSPEED R 0. Speed Correction. 

CKS4T R 0. KS4 Temperature Correction. 

CEKT R 0. EK Temperature Correction. 

CVXT R 0. Vortex Temperature Correction. 

Z0FS1 R 914. Beginning Height. 

In addition to these parameters the tape to be processed must be 
specified.    This is done through various variables placed in labeled commons. 

The following is a list of the tape-description parameters: 

1  

Common Variable Description 

ZTPDNN NMISS Number of Missions on the Tape. 

ZTPDNN NAMES  (i) Name (Number) of the ith Physical Mission. 

ZTPDNT NTMPER (I) Number of Time Periods in ith Mission.    (New 
time period,   if off-the-air for more than one 
hour. ) 

ZTPDHL ISPEC (1,1) Start Hour for ith Time Period (0-24). 
ISPEC  (2,1) Stop Hour for ith Time Period. 

ZTPDMP MAPT (J) The Position Number of the jth Input Parameter 
of a "Reading" where Time is input parameter 
No.   1,   Refractometer 1  is input parameter No. 
2,   etc.    The standard input sequence is the 
same as listed in section 2-2. 

ZNFPL NFPL Number of parameters in a reading. 
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Every airborne "reading" consists of a maximum of 13 parameters. 
Due to frequent changes in the equipment configuration,   these parameters 
may appear in a sequence other than the standard format.    MAPT (j) allows 
the arbitrary ordering of input parameters on the mission tape,   since it 
provides a mapping to the standard sequence. 

4. 4 Secondary Output 

If parameter PUNCH is true,   certain variables are output to 
FORTRAN Unit 1.    There is one record for each "reading, " and at the end 
of each flight a tape mark is written. 

The record has the following format: 

Column    1-6 Count which appears on listing. 

Column    7-13 Height (in meters). 

Column 14-20 Refractivity (N units). 

Column 21-27 Refractivity (M units). 

Column 28  - 34 Temperature (° C). 

Column 35 - 41 Potential Temperature (° Cf 

Column 42 - 48 Water Vapor Pressure (mb). 

Column 49  - 55 Air Pressure (mb). 

Column 56 - 62 Mixing Ratio (g/Kg). 

4. 5 Restriction on Indirect Method for the Computation of Refractivity* 

RAWCON provides two methods for the computation of refractivity. 
The "direct method" obtains the value of the refractivity directly from a re - 
fractometer,   while the "indirect method" arrives at the result from various 
atmospheric parameters such as temperature,   pressure and humidity. 

The formula used in this case is again 

li = 77.6 Y   +3.73 105^ 

where e must be obtained through the mixing ratio and a vapor pressure 
table (EH20). 
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Since the currently used humidity probe is functioning in an unreliable 
fashion,   the humidity input has been set to a constant 100%.    Thus,   any re - 
fractivity results obtained by the  "indirect method" are based on a humidity 
parameter of 100%.    If,   at any future time,   it is desired to use the actual 
observed value for humidity,   a minor modification must be made to the sub- 
routine "WET. " 

4.6 Structure of RAWCON* 

RAWCON is a collection of individual subroutines,  with each sub- 
routine serving an integral function.    This collection of subprograms separates 
into two categories: 

1. Reading and pre-processing of input. 

2. Computation and output. 

4. 6. 1    Input-Oriented Subroutines 

INPUT                  This routine controls "line" input.    By a "line" of in- 
put we mean one complete set of instantaneous atmo- 
spheric  readings consisting of time,   temperature, 
pressure,     

This routine reads and interprets characters. 

This  routine is the mission parameter card interpreter. 

This routine reads a "line" of data. 

KHAR 

PINT1 

RDLINE 

4.6.2    Computation-Oriented Subroutines 

REFCOL This subroutine controls all computation-oriented 
routines and produces the output. 

PAT Routine to compute pressure,   air-speed,   and temperature, 

WET This  routine computes  refractivity,   vapor-pressure and 
mixing ratio by the indirect method. 

REFCT This routine computes refractivity,   vapor-pressure 
and mixing ratio by the direct method. 

HEIGHT This routine performs the geopotential height computa- 
tions . 
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The only linkage between the   input-ori'ented routines and the com- 
putational routines is in the driver-program AIDA with a call to RAWCON. 
The only data link between the two categories is a labelled COMMON with 
the name /INPT/. 
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SECTION V 

PLOT 

This program processes meteorological data and produces a plotting 
tape for the Stromberg-Carlson 4020.    The source of the meteorological 
data is either a tape produced by RAWCON or a tape containing radiosonde 
data produced by RSONDE.    Card input is also used to control what data is 
plotted. 

For each set of readings specified by control cards two frames are 
produced.    The first frame contains refractivity.    Two lines are plotted,   one 
in N units and one in M units.    The second frame contains three lines 
1) Temperature (labeled T); 2) Potential Temperature (labeled 9); 3) Vapor 
Pressure (labeled E).    All these parameters are plotted horizontally with 
the vertical axis being height with limits of Om.   and 4000 m. 

5. 1 Operational Procedure Under IBSYS 

The tape to be processed must be "set up" as FORTRAN logic unit 1. 
There are two routines named "INPUT" in the deck.    One is used for plotting 
RAWCON tapes,   the other is used for plotting QUACK tapes.    The sub- 
routine for plotting RAWCON data has a deckname of "XINPUT",   the one for 
the CUACK data has a deckname of "XINRAD".    Either one of these must be 
removed or a $USE IBJOB control card may be used.    The format of this 
card is either 

1 16 

$USE XINPUT (INPUT) 

$USE XINRAD (INPUT) 

The first is used for RAWCON data,   the second for RSONDE data. 

5.2        Plotting RAWCON Data 

The output tape from RAWCON consists of a file for each set of para- 
meters processed.    Card input to PLOT consists of one card for each set of 
data to be plotted.    The format of the card is: 
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C olumn 

1  - 4 
5 - 6 

9 - 13 

14 - 18 

20 - 49 

Contents 

FILE 
Number of the file (must be between 1 and 20 with a 
leading 0 if it is less than 10). 

First reading to be plotted (right adjusted number). 

Last reading to be plotted (right adjusted number). 

Any characters;   it is used as a title 

The "reading" numbers referred to are the numbers printed in the 
column headed "READINGS" by RAWCON. 

Successive cards must be increasing,   i.e.,   either specify a higher 
file number or have a first reading number greater than the last reading on 
the previous card. 

Processing is terminated by a card with #STOP# in columns  1-6. 

5.3 Plotting QUACK Data 

The output tape from QUACK is mounted on FORTRAN Unit 1.    The 
program selects only certain stations and days for plotting.    These are 
specified by input cards. 

The  stations are  specified on a group of cards with the following 
format:    12 fields of 6 characters each.    The first field contains the number 
of stations, succeeding fields contain the station numbers.    All fields are 
right adjusted,   blank filled.    As many cards as  required are read. 

The days to be plotted are specified in a manner similar to the above. 
The first field contains the number of days and the succeeding fields contain 
the day numbers. 

Plot Format 

The plot format is controlled by various labeled commons.    There are 
two BLOCK DATA programs included in the current deck to initialize these 
parameters.    XBLK produces two frames for each profile,   each frame being 
approximately 6" x 8".    SMLBLK provides alternate values for some of the 
parameters which result in one frame for each profile with two plots on the 
frame,   each plot approximately 3" x 4". 
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SECTION VI 

TRACE 

TRACE is a "ray tracing" program.    It can be used to follow the propa- 
gation of radio waves through a changing atmosphere.    The calculations are 
based on Snell's law and do not take into account diffraction,   scattering,   or 
interference. 

Input to the program consists of atmospheric profiles,   and control 
cards.    The program will accept multiple profiles and interpolate between 
them.    All profiles must be in the path of the ray being traced; no cross-path 
interpolation is performed.    The on-path interpolation is not linear and the 
user (see *PROF card) has considerable influence over how it is done. 

The control cards allow the user to trace groups of rays at various 
heights, ranges, and elevation angles. A ray is always reflected from the 
surface and the user may specify reflection from an elevated "level" as well. 

Both printed output and a plotting tape (for a Stromberg-Carlson 4020) 
can be produced by the program.    Printed output consists of a summary of 
control information,   and (as an option) detailed descriptions of each ray's path. 

6. 1 Input Format 

All control cards have the following format: 

Column    1 

Column    2-10 

Column 11-80 

Function 

Seven parameters in fields of 10 columns, 
Parameter 1 in Column 11  - 20. 
Parameter 2 in Column 21  - 30,   etc. 

"Function" is an alphabetic code to tell what kind of card this is.    The 
parameters are numeric.    They may appear anywhere in the appropriate field 
but a decimal point must be present,   even for integer values (e. g. ,   RAY- 
COUNT).    Not all functions use all parameters.    There are two other types 
of cards,    the   cards which describe the atmosphere (see #PROF card) and 
the title card (see *TRACE card).    The following conventions hold for the 
units on control cards:   Height is always expressed in meters,   range in kilo- 
meters and elevation in radians.    However,  when the program prints a range 
without indicating the units,   it is in meters. 
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Many control cards turn "options" on or off.    All options are off at the 
start of processing and are only changed by control cards. 

6.2 Control Cards 

♦PRINT 

Parameters:     None 

Function: Turns on the printing option. 

When this option is on,   detailed descriptions of the path of each ray 
are printed. 

*NOPRINT 

Parameters:     None 

Function: Turns off the printing option. 

When this option is off only summaries are printed for each ray. 

*STOP 

Parameters:     None 

Function: Terminates processing. 

*PATH 

Parameters:     None 

Function: Resets the program and prepares it to accept profiles 
for a new path. 

It must appear before any *PROF cards. 

*PROF 

Parameters:     RANGE 

Function: Marks the beginning of a profile. 

The cards immediately following it describe the atmosphere at the 
indicated RANGE.    The  range must be larger than the  range of any 
previous profiles in the  same path,   (i.e.,  between *PATH cards the 
ranges must increase).    When the program encounters this card it 
reads profile description cards until a *PEND card is read.    A pro- 
file description card has the following format: 
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Column 1-6 

Column 11-20 

Column 21  - 30 

Either blank or contains '»♦LEVEL11 

Height 

Refractivity in N units at that height. 

Within a profile the heights on successive profile cards must be in- 
creasing,   except that successive cards with identical height and refractivity 
are allowed.    (This allows two levels to appear at the same height. )   The 
profiles of any path may have varying numbers of profile description cards 
but must all have the same number of *LEVEL cards. 

The *LEVEL cards are used to describe the interpolation. Basically, 
the program divides the atmosphere into blocks bounded in range by the range 
of the various profiles and in height by lines connecting corresponding levels. 
See the section on interpolation for a more detailed description. 

The program always constructs a level for the first and last height of 
a profile; if these heights are specified with *LEVEL cards,   there will be 
multiple levels at these heights.    This situation will be properly treated by 
the program. 

*PEND 

Function: 

♦TRACE 

Parameters: 

Function: 

Terminates the reading of profile description cards. 

START-RANGE,   START-HEIGHT,  START-ELEVATION, 
STOP-RANGE,   RAY-COUNT,   BUMP-VARIABLE, 
DELTA 

Initiate tracing of rays. 

The number of rays which this card causes to be traced is given by 
RAY-COUNT.    (If RAY-COUNT is 0,   one ray is traced. )   The first 
ray has a start height,   range and elevation as given by the first three 
parameters.    The start conditions of the other rays are determined 
by BUMP-VARIABLE and DELTA.    For each succeeding ray,   DELTA 
is added to the start range,  height,   or elevation depending on whether 
BUMP-VARIABLE is 1,   2,   or 3,   respectively.    Tracing continues 
with reflections from the surface (if the surface is included in the in- 
put profiles).    A ray is stopped when its range exceeds STOP-RANGE 
or its height leaves the range in which the atmosphere is specified. 
The card immediately following the *TRACE card is a title card. 
Columns  1-30 of the title card are used as a title in various places 
of the output. 
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♦PLOT 

Parameters:     START-RANGE,   FRAME-RANGE,   BOTTOM-HEIGHT, 
TOP-HEIGHT,   DENSITY,   GRID 

Function: Turns on the plotting option. 

No plotting occurs when it is read.    Rather,   when a *TRACE card is 
processed all rays traced will be plotted together.    Rays from multiple 
*TRACE cards may be plotted together using *HOLD and *ENDHOLD 
cards.    The parameters establish the scale and grid for the plots.    If 
they are omitted,   reasonable values are used.    More than one frame 
may be used to plot a set of rays if the range of the rays require it. 
FRAME-RANGE is the  range (in Km) covered by each frame.     Rays 
are plotted only when their height is greater than BOTTOM-HEIGHT, 
and less than TOP-HEIGHT,   and their range is greater than START- 
RANGE.    GRID determines how tall the plots are.    It must be between 
0 and 950.    The plots are taller when it is larger.    DENSITY indirectly 
determines the number of grid lines.    It must be between 8 and GRID. 
There are fewer grid lines when it is larger. 

*NOPLOT 

Parameters:     None 

Function: Turns off the plotting option. 

*DELHT 

Parameters:     HEIGHT-INCREMENT 

function: Specifies a maximum height difference between suc- 
ceeding points in the trace. 

(Under various circumstances the difference will be less than HEIGHT - 
INCREMENT,  but it will never be more. )   This value holds for all 
succeeding traces until another *DELHT card is encountered.    Before 
a *DELHT card is encountered the maximum difference is 20 meters. 
For a detailed description of how the next point is chosen in the 
iteration see the section "Step Size. " 

♦REFLECT 

Parameters:     LEVEL,   STOP-ATTENUATION,   FREQ 

Function: Turns on the reflection option. 
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Rays will be reflected from the level numbered LEVEL.    (Note: 
Since the program automatically adds a level at the first input height 
the number of the first *LEVEL card is level 2. )   At reflection,   from 
the surface or the level,   an attenuation is computed.    VTien the 
strength of the ray falls below STOP-ATTENUATION tracing for that 
ray stops (STOP-ATTENUATION is given in dB.    It may be given as 
positive or negative.    Its absolute value is used. ).    FREQ is the 
frequency in MHz to be used in computing the attenuation.    If either 
STOP-ATTENUATION or FREQ is omitted reasonable values are used. 

*NOREFLECT 

Parameters:     None 

Function: Turns off the  reflection option. 

*HOLD 

Parameters:     None 

Function: Delimits start of rays to be collected. 

Normally the rays of a single *TRACE card are plotted together. 
When a #HOLD card is encountered the plotting is suspended but all 
rays are accumulated. 

*HOLDEND 

Parameters:     None 

Function: Delimits end of rays to be collected. 

When this card is read all the rays which have been traced since the 
last *HOLD card are plotted together. 

6. 3 Interpolation 

The interpolation algorithm was motivated by the following considera- 
tion:    The atmosphere must be modeled in a manner which allows perturba- 
tions,   such as a layer,   to move up and down while the basic profile remains 
the same.    As part of the input profile the user specifies heights which are 
to be used as levels.    The program constructs blocks of the atmosphere 
bounded by the ranges of the profiles and lines connecting corresponding levels, 

35 



To determine the refractivity of an arbitrary point (H,   r) the process 
is as follows: 

1. Determine the block in which the point lies. 

2. Calculate its "relative height" within the block hr = -—      " 
ht - hb 

where h^,  h,   are the heights of the top and bottom of the block, 
respectively,   at range  r. 

3. Determine,   at the  ranges bounding the block,   the  refractivity 
at relative height,  hr.    These heights are labeled hx and ha in 
the diagram.    This is done by linear interpolation between 
points on the input profiles. 

4. The  refractivity is calculated by a linear interpolation along 
the line of relative height hr,   (i.e. ,   the line connecting h]_ 
and hg). 
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6. 4 Step Size 

The formulas used for each step of the ray are based on an integral 
over height. If the current height is h, the next height is determined in the 
following procedure. 

1. Add to h either +DELHT or -DELHT depending on whether the 
ray is going up or down.    Set h to this height. 

2. On the last iteration the "limits of linearity" were determined 
as a by-product of the calculation of refractivity.   These 
limits are the heights,   at the last range,  between which the 
interpolation model (as described in Section 6. 3) gives a 
linear atmosphere.    If either of these heights   is    between h 
and h',   set h' to it. 

3. If the difference between h and h   is less than one meter,   make 
it one meter. 

If the ray path has a turning point between h and h,   set h to 
the height at which the elevation is 0 and change the direction 
of the ray.    The final value of h  is the next height. 

6. 5 Equations 

The formulas used in the iterative process are due to Colin Gardner. 
Their derivation,   as summarized here,   is contained in Pacific Missile Range, 
Technical Note 3280-6,   "Determination of Elevation and Slant Range Errors 
due to Atmospheric Refraction. " 

The following is a summary of the derivations. 

Notation. 

B is the elevation angle. 

9 is the earth central angle. 

H is height. 

N is refractive index. 

We assume Snell's law for a spherical earth. 
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a    r 
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71 n AB 
A9 = —    AB = 
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which is the formula used by TRACE. 

38 



APPENDIX I 

COMPUTER PROGRAM LISTINGS 
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This Appendix contains listings of all the programs described in 
this  report.    They do not include the assembly language plotting routines. 
These are the standard routines written by North American Aviation,   and 
available from Stromberg-Carlson. 

In order to accommodate the method of reproduction some cards in 
these programs are split into two lines.    It is always obvious when this has 
been done. 
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„ fBEGIN! 

PINT 1 
INPUT 

PARAMETERS 

POUT 1 

PRINT 
PARAMETERS 

INPUT 

NEW 
FLIGHT 

POSITION 
TAPE 
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READINGS 
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OUTPUT 

HEIGHT 

COMPUTE 
HEIGHT 

REFCT 

COMPUTE 
DRY TERM 

WET 

COMPUTE 
REFRACTIVITY 
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COMPUTE 

PRESSURE AIR 
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TEMPERATURE j 

BROAD FLOW CHART OF RAWCON 
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/STARTY 

OUTRAY 
END OF RAY 

OUTPUT Y 
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INITIALIZE 
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READ PROFILES 
AND CONTROL 
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POSITION 
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GET NEXT 
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SPACES 
ENDPT 

LSH,3 
MRGNOP/2 
*PTR 
WIM 
PTR 
CHARCT 
STRTWD 

GET A WORD 
WHICH MINGT BE LEADER« 

GEY BYTE 

GO CONTINUE» 

SET UP START OF RECBRD 
PTR T8 

NEXT W8RQ JN OUTPUT BUFFER. 

CHARACTER COUNTER« 

3 3-BIT 
CHARACTERS TO A WORD* 

GET NEXT CHARACTER, 

TEST FeR BLANK TAPE, 

BUMP CeUNTt 

ALIGN CHARACTER PROPERLY. 
MERGE 2ND ,AND 3RD CHARS. 

GO GET NEX CHARACTER. 
WORD IS COMPLETE BUMP IT. 
CHECK CHAR C.ÖUNT. 
MORE TO GO. 
WRITE OUT RECORD NOW, 

N  l/BUF,f*CCHARL//3) 
ENDMT 
•CHARL//3«! 
PUTREC 
STRTREC 

OF TAPE IS FINISHED, SEE WHAT T8 D8 NEXT, 

»CHARL//3 
CHARCT 
CHARCT 

45 



PAGE 

i 

LSTMS 

r«EC 

SUB 
aRM 

ARK 
BRM 

PZE 

ARK 
BRM 
PZE 

ARK 

BRM 
PZE 
BRU 

. / |UF* (CHARCT) 
END 
CHARCT 
= 1 
PUTRfcC 
1 

:$T 

AND WRITE THAT MANY. 

EBMMES 
STRTPT 

1 
QUEST 

-TMES 
STRTPT 

i 

1 
2UEST 
TAPKES 
BEGIN 
1 

BACKSPACE 1#(2) 
RTPBtN i/Bur 

MK    LSTMS 

8RÜ ENDMT 

FIND 8UT 
IF THERE ARE MbRF ROLLSIN 

THIS MISSION» 
MORE ROLLS- 

ONE EOF IS ENßUG. 

ARE THERE MORE MISSIONS, 
YES 

ARE THERE MORE MAG TAPES« 

YES. 

READ A RECORD 
IF THIS 

IS END OF MS I SI ON BRU 
9THW CONTINUE 

BACK SPACEINC. 

PUTL 

HTMA 1 PUT 8N A 3RD EOF 
\ 1 

rypg REWMF.S 
TYPE 

IN AND START OVER« 
PAGE 
PZE OUTPUT A RECORD. 
MIN RECCNT BUMP RECORD COUNT 

2 
BRR PUTREC 
STA WORDCNT 

LINE*33 
KOVL RECMES/1, >LINE,2i6 
BINBCO LINE,9J5, •RECCNT 
PR I EI 

?J' PRINT HEADER« 
LM =»BUF 
STA PTR START AT 

.INNING OF BUFFER 
IDA ••a 
STA 
LDX 

NEWLINE 
s-3 

FORCE NEW LINE. 
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PAP T8MAG PAGE 

LDA *PTR 
EXU RSH#£ 
ETR »0377 
BRM PUTCNV 
BRX PUTLM 
MIN PTR BUMP PeiNTER IN BUFFER. 
SKR W8RDCNT 8UMP CeUNTt 
BRU PUTl KEEP GOING, 
SKN NEWLINE STARTING A NEW LINE. 
BRU $ + 2 NO. 
BRR PUTREC YES. RETURN. 
PRINT LINE 

* 
bRR PUTREC 

PUTCNV PZE CONVERT A CHARACTER 
STA TEMPI SAVE WORD 
SKN NEWLJNE SHOULD 

WE START A NEW LINE* 
BRU SHIFT NO. 
LDA «LINE YES RESET PTR. 
STA LINEPTR 
MIN NEWLINE RESET INDICATOR. 
STX TEMP2 
BLANK LINE,33 
LOX TEMPg 

SHI PT RES 
LDA 

0 
TEMPI 

ETR »07 
STA *LINEPTR LEAST SIGNIFICANT 

OCTAL DIGIT. 
( .DA TEMPI 
„SH 3 

' ::TR *Q70Q NEXT 8CTAL OX IT 
i *1RG ♦LINEPTR 
< 3TA *LINEPTR 
1 „DA TEMPI 
i .SH 6 
: iTR '070000 LAST DIGIT. 
1 1RG ^LINEPTR 
1 *1RG ■' QQO' 
■ 3TA *LINEPTR FINE FDR M OF WORD. 
1IN LINEPTR BUMP PTR. 
.DA LINEPTR 
aKG »LINE+29 END 8F LINE. 

, 3RR PUTCNV N8. 
f 3RINT LINE YES. 
i 5KR NEWLINE 
3RÜ *•! IN CASE 8F ERR8R. 

i sRR PUTCNV 
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PAGE 
GUEST PZE ASK QUESTIONS. 

ST 
»037777 EXTRACT ADDR» 
iO^OQOl 

INOR 
TURN ON 

BIT AND BUMP. 
STA QUEST 
TYPE ♦QUEST 

INQ TYPLIN 
LÜA 

BUF GET RESPONESt 

- - s ! Y     I YES RESP6NE 
':+? NO. 

BRR ST YES RETURN. 
SKE s»N    ' NO RESP8NE. 

INQNG NO.  TRY AGAIN. 
:ST TAKE NEGATIVE EXIT 

BRR QUEST 
INQNG TYPE 

BRU INQ 
TEST! PZE 

CAT WAIT FOR CHANNEL 
• •1 
DIR IF TAPE IS G6JNG FORWARD 

BRU D6NT 
WAIT 

HAVE T8 
FOR IT TO COME RDY 

BRM TAFEWAIT ÖTHW, WAIT 
0*1M 

CLA INDICATE GOING FORWARD 
D I R 

TFT EOF 
BRR TESTFWD 
MIN TESTFWO Not 

TESTF'AD 
TBCK 

CAT 
*-l 
DIR CHECKDIRECTI6N 

ÜRM TAPEWAIT GOING FORWARD. 
■ / 1 / <+ 

b^r 
DSC 
LDA •*i INDICATE GOING BACKWARD 
STA 
TFT TEST FtM   EOF. 

8RR T+STBCK 
MIN TEST8CK Not 
BRR TESTBCK 

PAGE 

48 



PAPT8MAQ 

TAPEWAJT PZE 
TRT Oil 
BRR TAPEWAIT 
3RU $*2 
RSH 16 
RSH 8 
N6P 

RSH EQU * 
LSH 16 
LSH .8 
NOP 

LSH EQU 
N8P 

$ 

MRG *PTR 
NRG #PTR 

KRGNOP EQU $ 
E8MMES TEXT <ARE THERE ANY M8RE ROLLS 

F8R THIS MISSION > 
E8TMES TEXT <ARE THERE ANY MORE MJSSI8NS 

FOR THIS MAG TAPE > 
RECCES TEXT <REC8RD> 
TAP^ES TEXT <ARE THERE MORE MAGNETIC TAPES > 
P8SMES TEXT <IS THIS A NEW MAG TAPE > 
REWMES TEXT <CNO OF MAGNETIC TAPE* MOUNT 

NEW TAPE/ AND RESTART > 
REIMES TEXT <CURRENT MISSION, > 
NGMES TEXT <LEGAL RESPONSES ARE Y OR N. > 
LINE RES 33 
TEMPI PZE 
TEMP2 PZE 
DIR Pit 
WORDCNT Pit • 

RECCNT DATA 0/0 
NEWLINE PZE 
LINEFTR PZE 
CMARCT PZE 
PTR PZE 
SPACES PZE 
XSAV PZE 
ASAV PZE 
BSAV PZE 
INPT PZE 
BUF RES 500 

END BEGIN 
AEQF, 
AENDJOB. 
*JOB» 
AREWIND Be* 
AL 8 *D 0/ GO« 

PAGE 
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*CK PAGE   1 

C 
C 
C 
C 
: 

C 
C 

c 
c 

C 
C 
c 
r. 
c 
c 
c 

c 
c 
c 

c 
c 

c 
C 
: 
: 

BFTC QUAK        CK 
,RA I to CONTROL INPUT OUTPUT DEViC 

CALLS QUACK WHICH PROCESSES THE DATA 
COMMON       PUT - DATA READ INTO 

LCODE - ARRAY IN WHICH UNPACK THE DATA 
COMMON /X/ MBM13) - MONTHS TO BE 

PROCESSED WITH OVERFLOW SLOT 
- NUM OF MONTHS TO I     XFSSED/ MAX 13 

I AREA(5/4) - AREAS 7~ 
BE PROCESSED« WITH OVERFLOW SLOT 

INUMX -     )f   AREAS TO BE PROCESSED/ *AX 4 
l$UM(*#*#99) *   4 GROUPS 

OF CHARACTERISTICS FOR EACH AREA 
1ST(200*30) • STATION AREA 
NUMS1 - NUM OF STATIONS/ MAX 200 
IXXI - NUMBER OF SOUNDINGS PROCESSED/ 

ZERO AT START OF NEW MONTH 
.ION  INPUT<316)  315 WORDS PLUS OVERFLOW* 1AX 315 

LC0DEl(6#315)  6*315 WORDS - UNPACK ARRAY 
IDAY(12) - NUM DAYS IN 

IN A FORMAT/ WHERE MONTH IS 
GIVEN BY THE INDEX 

COMMON INPUT/LCODE 

COMMON /X/ M0N(t3)'I'NUM#UREA<5» 
<0# INUMX,» I SUM (4/4/99)/ I ST (ROC)/30)/ 

1NUMST/Ixxl 
DIMENSION INPUT(316),LC6DE(6/315)/IDAY(l2) 
DAT      til )i I DAY(2)/IDAY(3)/IDAYU)/ 

IDAY<5)/IDAY(6)#IDAY<7>/ 
11 DAY(      AY(9 ) /I DAY(10)/I DAY(11),IDAY(\2)/ 
26H 31/6H 

36H   -3 1/6H 
(6>oOC) 

300 FOR:AT(I 

28/6H 
30#6H 
30/6H 

31/6H 
31/6H 
31, 

30>6H 
30/ 6H 

31i 
31/ 

INITIALIZE 
INUh=0 
INUMX*0 

MONTH AND AREA COUNTER 

READ IN MONTHS TO BE PROCESSED IN TIME ORDER 
SETS MONTH COUNTER/ I-NUM  MIN»1  MAX»12 IF OTHER STf'P 
BLANK CARD MARKS END OF DATA 

■ 18 1=1/13 
: + l 

I A;j(b/H) 101 (I NUM) 
tr   FORMAT { 12) 
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C 
C 
c 
c 

18 IF(M0N(INUM).EQ#Q)GQT85 
888 PRINT 5013 

5013 F0RMAT(/>23H MONTH REQUEST IN ERROR,/) 
STOP 

5 INUM«INUM*1 
IF(INUM.IT.1)G8T9888 
PRINT 19,<M0N(I),I*1,INUM) 

19 F0RMAT(/,24H MONTHS TO BE PROCESSED/,12(13),/) 

MAX«4 IF OTHER ST9P 

6 
218 
1888 
5U3 

15 

119 

READ IN AREAS TO BE PROCESSED 
SET ATEA COUNTER, INUMX  MJN»1 
BLANK CARD MARKS END er DATA 

DO 218 1*1,5 
INUMXfINUMX+1 
READ (5, 6) (IAREA(INUMX#J),J«1,<*> 
F8RMAT(4I6) 
IF(IAREA(INUMX#l).EQ«0)G0Tei5 
PRINT 5113 
FORMATl/,29H UAT AND L8G REQUEST 
STOP 
INUMXfINUMX»! 
IF(INUMX.LT.1)GOT01888 
PRINT 119,((IAREA(I,J),J*1,4),I*1,INUMX) 
FORMAT«/,22H AREAS TO BE LOOKED 

AT,/,3X,4HLAT1,3X,4HLAT3#3X, 
14HL8G1,3X,4HL0G2,/,4(417,/>,//) 

IN ERROR*/) 

INITIALIZE ALL FLAGS AND COUNTERS BEFORE STARTING 
ITAPE*0 
IFLAG«0 
IXXI-0 
ICNT»1 
PRINT 9123 

9123 F8RMAT(3*H NEED BLANK TAPE ON UNIT B5 AND B6,/, 
122H MOUNT TAPE ON UNIT A5,//) 
G8T02<f 

REWIND PREVIOUS INPUT TAPE AND WRITE 
OPERATOR INSTRUCTIONS 

OPEN NEW FILE, SET FLAG FOR NEXT INPUT TAPE (IMT) 
INCREMENT INPUT TAPE COUNTET (ITAPE) 
START OF LOOP 
10 IF(IMTtEQ.-l)GBT022 

REWIND 10 
PRINT 5011 

5011 F0RMAT(/,22H MOUNT TAPE ON UNIT A5, 
1/,24H UNMOUNT TAPE ON UNIT A6,/) 

24 CALL 0PEN1 
IMTiUl 
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ITApgilTAPEtl 
G8T8812 

22 CONTINUE 

PRINT 5002 
5002. F9RMAT(//22M MOUNT TAPE ON UNIT A6/ 

1/#2*>H UNMOUNT TAPE ON UNIT Ab//) 
CALL 0PEN2 
IMTi 
ITAPE'ITAPE+I 

C 
C  READY TO PR8CESS DATA 
C  IF IFLAG 0/ BEGINNING OF RUN 

212   !M8N»M&NUCNT1 
CALL GUACK(IMT/IMÖN/IFLAG) 

C 
C  IXXIi T8TAL NUMBER OF SOUNDINGS USED FOR PRESENT MONTH 
C  IF IFLAG c>   M8NTH REQUEST D8£S NOT MATCH DATA 
C  IF IFLAG 1/ NEED NEW MONTH 
C  IF IFLAG -1, NEED ^E* TAPE 
C  IF IFLAG »2/ CÖULO N8T FIND STARTING MdNTH 

PRINT 6082/ [PLAli/NUMST/IXXI 
6082 FQRMAT(//5H FLAG/I 3/5X,19H NUMBER OF STATIÖNS,Ib/$X/ 

120H NUMBER      NDfNQS*lb//) 
IF(lFLAG.EQ.2)GeTe2773 
IF( IFL  .  • I )-Q r3602 
IF( IFLACi,EÜ.-l)G0Te6C3 

C 
C  STARTING MONTH NOT 8N TAPE 

PRIM 1819 
1819 F0RMAT(//27H STARTING M8NTH N8T 

ON TAPE#/#14H FORCED FINJSH,/) 
G0T0816 

C 
C  MONTH REQUEST 08ES NOT MATCH INPUT DATA 
?778 ICNT»ICNT-1 

PRINT 2$87#(M8NU)#l«l#JCNT) 
2887 FÖRKAT(//55H NEXT MONTH REQUEST 

DOES NOT MATCH WJTH NEXT INPUT DAT 
1A//,19H PROCESSED MONTHS/ / 12(13)//) 
G8T6816 

L 
C  NEED NEW MONTH 

602 CALL OUTPUT(IMQN) 
IF(ICNT»EQ#INUM)G8T81777 

C 
C  PROCESS NEXT MONTH 

r»JCNT+1 
IXXI«0 
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G8T0212 

PAGE 

FINISHED 
1777 PRINT 
177* '8 

Alt MONTHS DESIRED $UT ADOITIdNAL INPUT 
1778».(HQN( I)#l*ij ICNTJ 

F8RMAT(/#*9H ADDJTJ8NAL INPUT 
OUT FINISHED AUL MONTHS DESIRED/ 

1/,8H M8NTHS #J2U3>#/J 
G8T8816 

C 
C  NEED NEW TAPES 

603 PRINT 739 
729 F8RMAT(/,53H KEY 35 DOWN F9R ADDITIONAL 

INPUT, i)P  T8 FINALIZE J8B, 
1/) 
PAUSE 
CALL KEYS(WSRD) 
IF(IBIT(WB'RD#35)*EQttjGQTGX0 

C 
c 

c 
c 

N8 ADDITIONAL INPUT 
CHK 3UFF DAYS PRES T8 CNT'-MONTH 0R 8NLY 8NE MS TO PROCESS 

IF(INPUT(4)fNE»IDAYUH8N)tANDtINUM.NEtl) G8 T9 7Q5 

FINS INED PRESENT M8NTH 
CALL 8UTPUT(IM8N> 
IF(ICNT.LTtINUM)G8T8704 

ALL MONTHS 
PRINT 2771i(M8N(I)/Ifi#ICNT) 

2771 F8RMAT(/#30H FINISHED ALL M8NTHS 
G0TÖ 816 

DESIRED* /12(I3)#/) 

C 
c 

c 
c 

c 
c 

PROCESSED S8ME M0NTHS 
705 ICNT«JCNT-1 

IF(ICNT.LT*1)G8T86H 
70* PRINT 701/(M8N(X)#I«1#ICNT) 
701 F8RhAT(/,24H PR8CESSED S8ME 

G8T8816 
M8NTHS# #12(13)*/) 

N8 OUTPUT 
61* PRINT 714 
71* F8RMAT(//30H N8 0UTPUT, INPUT INSUFFICIENT//) 

TAKE CARE OF INPUT 8UTPUT DEVICIES 
816 IF(IMT.EGU1>G8T8811 

REWIND 9 
END FILE 11 
END FILE 12 
REWIND 11 
REWIND 12 
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PRINT 2001/ ITAPE 
2001 FORMAT(/,22H UNMOUNT A5, 85 AND 

B6/A27H NUMBER OF INPUT TAPES USE 
1D/I3///9H FINISHED//) 
STOP 

311 REWIND 10 
END FILE 11 
END FILE 12 
REWIND 11 
REWIND 12 
PRINT 2002/ ITAPE 

2002 F8RMAT(//22H UNMOUNT A6, B5 AND 
B6///27H NUMBER 8F INPUT TAPES USE 

1D#I3#/#9H FINISHED//) 
STOP 
END 

$IBFTC WORK    NODECK 
C  PROGRAM T6 CHANGE FORMAT 6F SOUNDING FROM ALPHANUMERIC T8 
C  FLOATING PT AND INTERGER.      C8MPILIES 

TATISTICS ON THE QUALITY 
C  OF THE STATION,  CALLS DUCT WHICH 

LOOKS FOR LAYERS AND COMPLIES 
C  STATISTICS.    CHECKS DATA TO SEE 

IF PROCESSING M8NTH OF DATA 
C  DESIRED, IF N8T RETURN, 
C  DIMENSION  JNPUT(316)/KPUT(21/15) INPUT ARRAY 
C LCeDE(6/3l5)/FC6DE(6/3l5) 

USED TO UNPACK AND EVALUATE 
C LEVELDATA 
C lEND<6/9)/F"END<6#9)  USED 

TO UNPACK AND EVALUATE 
C END DATA 
C ILTC12)   USED AS A GENERAL UNPACKING ARRAY 
C  DATA       IRA    ALPHANUMERIC RAOB IDENTIFIER 
C IWXV   8CTAL EQUIVALENT REC8RD MARK 
C 

SUÖK0U7INE QUACK(IJLMiIM8N/IFLAG) 
COMMON INPUT, LCt;DE 
COMMON /X/ M8N(13)/INUM#IAREA(5, 

H),INUMX,ISUM<4/4/99)/IST(200/30)/ 
1NUM3T/IXXI 
DIMENSION INPUT(316),KPUT(21/15)/ 

LC8DE(6/315)#FC8DE(6,315), 
HENQ(6/9)/FEND(6/9)#lLT(12) 
EQUIVALENCE ( JNPUT/KP'JT ) / ( LC6DE, FC8DE ) i ( IEND,FEND) 
DATA IRAOS/IWXV/6HRA8B  /6606060606073/ 

C 
C  IF IFLAG 0/ LOOKING FOR FIRST MONTH DESIRED 
C  IF IFLAG *li NEW INPUT TAPE 
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C 
C 
c 
c 

c 
c 

c 
c 

IF IFLAG 1# NEW MONTH 

START 
IF(IFLAG.EQt«!)C3QTÖ2 

INTIALIZE FOR PROCESSING 8F NEW MONTH 
IXFLA=u 
NUMSTsO 

C 
C 

C 
C 

c 
c 
C 
c 

c 
c 

ZERO ISUM ARRAY 
Da 1101 I*1#INUMX 
D8 1101 J*l*4 
DO 1101 K*l#99 

1101 ISUM(T,J/K)PO 
CALL OUTX(l/0./0./0.>0.) 
IF(IFLAG.EQ-l)GÜTß3l2 

C 
C 
c 
c 

C 
C 
c 

START 8F LOOP 
2 CONTINUE 

REMOVE C FROM FOLLOWING CARD IF WANT 
T8 STOP PROCESSING AFTER A 

A GIVEN NUMBER 8F SOUNDINGS 
IFUXXI.GTt    )G8T94Q76 

READ RECORDS 
CALL IN(L#L8CK*IJLM) 
JF{I FLAG.EGU 0.AND.LOCK.EQ.l)GOTO 1333 
IF(L6CK.EQ.1)G0T9778 

TEST TO SEE IF WANT TO EVALUATE LEVEL 
DATA 8F PRESENT SOUNDING 

312 IF(INPUT(l)fNEtIRA8B)G8T82 
CALL DECQDE(I\'PUT(5),ILT(1),1) 
IF(1LT(5).EG.48)ILT(5)*Q 
IM0NX*10MLT(5) + ILT(6) 
IF(IM8NX»NE«IM8N)G0T84062 

EVALUATE LEVEL DATA 

TEST F8R LAST RECORD MARK 
IF(INPUT<L"l)tEQ.IWXVfAND»lNPUT(L).EQtIWXV)L«L»l 
IF(INPUT(L).NE.IWXV)L*L+1 

OVERFLOW FLAG 
OF SOUNDING THAT 

INITIALIZE 
CHECK SIZL 

JFLAG*Q 
IF(L*LE.315)G8T8808 

CAN READ IN 
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C 
C  FLAG IF NOT READ IN COMPLETE SOUNDING 
C  OVERFLOW/ HAVE AT LEAST 48 DATA LEVELS, 

BUT D8 N8T HAVE END INF8 
JFLAG'88 
L*322 

C 
C  IREC# NUMBER OF C8KPLETE LOGICAL RECORDS 
C  IR£M/ NUMBER 8F DATA W8RDS REMAINING LESS END DATA 

808 IRECL/21 
IREM»M0D(L#21)»U 
IF( JREM»EQfU)IREtf»»lO 
IF(IREM)28,28i3 

28 IREC*IREC-1 
IREf!»IREM + 80 

C 
C  DECODE THROUGH LAST LEVEL DATA POINT 

3 CALL DEC8DE(INPUT<9)/IC8DE(1/1>/12) 
K*i3 
IF(lREC.LTt2)G0T84 

•DO   10   1*2/ IREC 
-    CALL   DECeDE(KPUT<l/I>/LCÖDEU/K)/20> 
in   \csK4.^f> 

4 CALL DEC8DE(KPUT(1/IREC+1)/LC8DE(1/K)/IREM) 
C 
C  NUMBER 8F PRESSURE LEVELS WITHIN THE SOUNDING 
C  D8 NOT EXCEPT SOUNDING IF LESS THAN 4 PRESSURE LEVELS 

LLML-(1^H-(L/21)))/6 

IF (IREM.EQ»10)LL«(L*(18-ML/21> > >/6 
L = LL 
IF(LtLT*4)G8T82 

c 
c EVALUATE LEVEL DATA 
c N < :8NTR8LS DATA WITHIN EACH LEVEL 
L NN CONTROLS NUMBER OF LEVELS PROCES 
c II WORD WITHIN DATA 
c JJ LEVLL 8F DATA 

NN*Q 
D8 99 U»l/315 
IF(J#EG.N+7)N*N*6 
Il«J»N 
JJ*1+NN 
IF(UJtQTtU)QeT698 
IF( I I/6.EQ.l)NN*NN+l 
D8 12 1*1/6 
IF(LC8DE(I/J)»E^.16)LCeDF.(I/J)»0 

12 IF(LCßDE(Ii J)•EM•48)LC8DE(I»J)»0 
MARK=C 
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C 
c 

c 
c 

c 
c 

c 
c 
c 

DO 11 Ul#5 
IF(LCODEl(I,J).EQ.32)G9T0b63 

3.1 CONTINUE 
Q0T3141 

563 MARK-1 
LCODE<I#U>*Q 

CHECK   FOR   FLOATING   PT 
HI   IF(LC0DE(5#J)#EQt27).QeT831 

CHECK FOR D IN FIRST CHARACTER 
lP(LCeDE(6/J).EQ»20)GöTü32 
LC8DEm/JJ)*LC0DE(6/J) + lü*LC8DE(5/J) + 100*LCQDEU#J) 

l+lQ00*LCeDE(3#J)+10Q00*lCeDE(2,J) 
IF (N- ArxK . £Q. l) UCODE ( 11 / J J ) » -LCODE (11 # JJ) 
G8T999 

31 CONTINUE 
FC0DE(II/JJ)«FLOAT(LCftDL"(6/sJ) ) *• 1 +FL8AT ( LC8DE ( 4/ J)) 

1 + FL0AT(LCÜDE<3,J) )*10fO+FL8AT(LC8DE(2,J) JMOO.C 
IF(MARKfEQ.1)FCOOE(11sJJ)»-FC8DE(I I»JJ) 
GÖT899 

REPLACE WIND DIRECTION»WITH 999999 IF INCONSISTENT 
32 ICÖDE(II/JJ)*999999 
99 CONTINUE 

SEE IF EXCEPTABLE VALUES FOR PRES, TEM, AND DEW PT 
IF NOT* DO NOT CONSIDER SOUNDING 

DO 6099 U*i,LL 
IF(LC0DE(l/J).GT.llOO»0RtLCöDE(l/J).LT.O)G8Te2 

IF(FC8DE(3*J)tGTt75.0.QR.FCöDE<3,J)tLTt-100t0)GeTe2 
IF(FC0DE(4/J).EQ.99.0)GüTÖ6C99 
IF(FCöDEU/J).GT.FC9DE(3*J).ÖRtFC8DE<4# 

J).LT*-1C0.0)G0T92 
CONTINUE 6099 

C 
C 

c 
c 

CHECK PRESSURE OF FIRST F8UR LEVEL 
DATA POINTS TO SEE IF WILL 

EXECPT SOUNDING 
98 DO 7389 I«l#4 

7389 IF(LC0DE(l/I)tLTtl00)G0T02 

WILL EXCEPT SOUNDING, INCREMENT SOUNDING 
COUNTER/ CLEAR IFLAG 

IXXI«IXXI*1 
IFLAG«99 

DEC8DE END DATA 
IF(JFLAG»EQ.88)GÖTÖ767 
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KK*JREM< 
IF(KK.GT.2G)G9Tacin 

IFU.GT.9)K»9 
CALL DECODE<KPUT(KK/IREC+1),IEND(1/1)/K) 
IF(K.L    .;0TQ46 
CALL DECODE<KPUT(l/IREC+2)/IEND(l/K+l),9-K) 
G8T846 

511 CALL DEC0DE(KPUT(KK-20/IREC+2)/IEND(l/l)/9) 
C 
C  EVALUATE END DATA 

46 D8 76 1=1/9 
D9 248 JI*1#6 
IF(iEND(IIiI)tEQ.16)lEND(JI#1 )*Q 

248   IF(IEND(II/I).EG.48)IEND(II/I)«0 
IF(I.EGU4)G0T876 
IF(I.EU.6)GGT376 
IFU.Eüt3)68T074 
IENLU/I ) = IEND(6/I) + IEND(5/J )*10+IENDU/I)*100 

1+IEND(3/I)*1000+IEND(2/I)»10000 
G8T876 

74   MARK=C 
DO   1112   11*1/6 

1112 IF(IEND(II,I).Erg.32)G8T81113 
G8T8l7<+ 

1113 IEND(II,I>*C 
MARK«! 

174 FEND(1/I)»FLÖAT(IEND(6#I))*.1+FLÖAT(I END(4/I)) 
1+FL0AT( I END (3, I) ) *1C #Q4 FLOAT ( I END ( 2/ I ) )* 100.0 
IF ( MARK # EQtl) FEND ( 1/ I >*»F£ND( 1/ I ) 

76 CONTINUE 
767 CONTINUE 

C 
C  IF WANT T8 PRINT 8UT EVALUATED DATA/ 

REMOVE C FROM FOLLOWING CARDS 
C     WRITE(6*6092)(INPUT<I)/1*1/8) 
C6092 F9RMAT(//8(1X#A6)) 
C     DO 6098 KJ=1/LL 
C6098 WRITE(6/6038)(LCODE(K,KJ)/K«1,2)/(FCftDE(K/Kj)>K«3#4)/ 
C    \(LCGQE(K/KJ)/Keb/6) 
C6038 F8RMAT(2I8/2F9t2/2l8) 
C     IF(jFLAG.Ea.S8)G8T0l489 

WRITE(6#6048)(I END(1/K),K»1/2)/FEND(1,3)> I END(1/5)/ 
C    t( IE\C(l*K)/K*7/9) 
C6048 F8RMAT(2I8/F9.2/418) 
C1489 CONTINUE 
C 
C  COMPUTE LAT AND LOG 

CALL DECODER INPUT(6)/ILT(1)/2) 

58 



c 
c 

c 
c 
c 
c 

QUACK 

MAKJUQ 
MAK2*0 
Da 9028 1*1*12 
lF(ILT(I)tEQ.16)ILT(I)=C 
IF(1LT(I ).NE.32)G3TÜ9028 
IRll_T(I).EGU<f8)lLT(I)*ü 
IF(l.U£f6)MAKl=l 
IF(I.GE.7)MAK2*1 
ILT(I)*0 

9028 CONTINUE 
LAT»ILT(2)MOOOO+ILT(3)»1000+ILTU>* 

100+ILT(5)*10+ILT(6) 
JF(MAKl.EQfl)LAT««UT 
L8GsILT(8)*l000Q+ILT(9)*1000+ILT(l0)* 

100*JtTti|M104lLT«l8) 
IF(KAK2.EQ«1)L8G*»L 

FLAG IF! SIG LEVELS 
D9 8109 I«1#L 

8109 IF(MeD(LC9DE(l#n#50)tGT»0)G8T88110 
ISIG*C 
G8TQ8111 

8110 1310*1 
Sill CONTINUE 

PAGE  10 

PUT DATA IN STATION ARRAY 

ARRAY ISTU/J) 

GIVEN STATION 

C 
C 

I -  INDEX F6R STATIONS 
J - COUNTERS FOR A 

1 NUM  2 LAT  3 
19G  4 EL  5 NUM T8TAL SND 

UM SIG LEVELS  7 NUM 9F SUR MEASURE 
8 AVG PRES  9 AVG TEM 

10 AVG DEH PT 

IF(NUMSTtEQt0)G6T91756 
D0 1864 KLM«1/NUMST 

1864 IF(INPUT(2).EQ.IST(KLM>1))GOTO 1865 

:  PREPARE ARRAY FOR NEW STATION 
1756 lF(NUMST»E0t2C0)G8T08900 

NUMST^NUMST^l 
KLM*NUMST 
IST(KLM,1)MNPUT(2) 
IST(KLK#2)«INPUT(6) 
IST(KLM#3)«INPUT(7) 
IST(KLM*4)eINPUT(8) 
09 8113 I«5/30 

8113 IST(KLK,I>*0 
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C 
C  TREAT AS ÜLD DATA 
1865 IST(KIM,5)«IST(KLM#5>+1 

lF(ISlü.LQ*l)IST(KL*,6)*IST(KL^/6)+l 
ir(lENÜ(l#5).EQ»0.eRtJFLAG#EQ#88)GeT8734l 
IST(KlM,7)»IGT<KlM#7)+l 
IST(KUM,8)=IST(KLM/S)+LCÖDE(lil) 
DEL* 
IF(FC9DE(3,l)tLT.Q.0)DEL=-DEL 
IST(KlM,9)*I<JT(KLMi9) + IFIX(FC9DE(3/l>*10«0 + DEL) 
DEL*#5 
IF(FCöUEU,I).LT.O.O)DEL**DFL 
IST(KLM#10)MST(KLM,10) + IFIX(FCüDE(4,1)*1Q.Q+DEI) 

7341 CALL LAYER(L#KLM/LAT/Löß) 
G9T^2 

C 
C  09 NOT EXCEED MORE THAN 200 STATIONS 
C  IF EXCEED 200 STATIONS WRITE NÖTE 

8900 in IXFLA*EQ»l)GeT52 
IXFLAn 
PRINT 8901 

8901 PDRMATU7H MORE THAN 200 STATIONS, 
ONLY PROCESS FIRST ?0C) 

GÖTÖ2 
C 
C  C8ULD NOT FIND DESIRED MONTH 
4062 IF( IFLAG,EG.0)G9T82 

IF( IXXI.NE.Q)G9T94076 
C 
c . MONTH REQUEST DOES N8T MATCH DATA 

IFLAG-2 
RETURN 

c 
C  RETURN, NEW MONTH 
4076 1FLAG=1 

RETURN 
C 
C  RETURN, END 9F FILE 

778 IFLAG*-1 
RETURN 

C 
C  RETURN, STARTING MONTH N9T 9N TAPE 
1333 IFLAG«-2 

RETURN 
END 

$IBFTC QT     N9DECK 
C  PROGRAM T9 CREATE A PR9FJLE 9F TEM, 

DEW PTi HEIGHT/ REFRACTIVE 
C  INDEX/ AND GRADIENT USING DATA GIVEN 

AND EXPANDING F8R 2MB 
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C  PRESSURE LEVELS* 
C  LOOKS THROUGH PROFILL Vd   FIND LAYERS 

8F CONSTANT GRADIENT AND 
C  INCREMENT APPROPRIATE COUNTERS FOR THE GIVEN STATION ♦ 
C  DIMENSION  DATA(5#501)  THE ARRAY 

IN WHICH THE PROFILES ARE MADE 
C DATA(I,J)        i«l TEMP 

1*2  DEW PT  I«3  HEIGHT 
C 1=4 REFRACTIVE 

INDEX  1*5  GRADIENT 
C J«l  11CO KB  J*501  100 MB 
C J*OTHER 

SCALED VALUE IN 2MB LEVELS 
C 

SUBROUTINE LAYER(L/IJKL,LAT,LÖG) 
COMMON INPUT/LCODE 
COMMON /x/ MeN(J3)#|NUH#IAREA(5# 

4)#INUMX,I3UM(4,^99),IST(200>30>/ 
1NUMST/IXXI 
DIMENSION INPUT(316)iLC0DE(6/3l5)i 

FC8DE(6/315)>DATA(5,
C
J01)#IL(6) 

EQUIVALENCE (LCGDEiFC8DE) 
C 
C  CHECK FIRST PRES LEVEL 

IF(LCÖDE(1,1).GT,11Q0)LCÖDE(1,1)*HQ0 
C 
C  FIND FIRST REF POSITION WITH RESPECT TO PRfS 

Il*551-LC0DE(l/l)/2 
IBASEfll 

C 
C     PUT   IN  FIRST   TEM   AND  DEW   PT 

DATAUy Il)*FCeDE(3/l) 
DATA<2/I1)*FC0DEU,1) 

C 
C  INSERT TEM AND DEW PT WITH REF TO 2MB PRESSURE LEVELS, 
C  AND EXPAND BETWEEN DATA POINTS       1 TEM      2 DEW PT 

DO 88 JK*2#L 
IF(LCODE(l#JK).GTtllOO)LCeDEU/JK).llQO 
IF(LCODE(liJK)tLTtiOO)GOT089 
I£*551-LC0PE<l#JK)/2 

DATAU/I2)*FC8DE(3*JIC) 
DATA(2/I2)«FC0DE(4iJK) 
DIV?I2-I1 
DEL2*(DATAQ,I2)*DATA(1,I1>)/DIV 
MARK*0 
IF(DATA(2J UNEQ«99.0) MARK» 1 
IF(DATA(2>I2).EQ.99,0)MARK=1 
DEL3*<DATA(?,I2)-DATA(2,I1))/DIV 
IIUÜIV.1.0 
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DO 903 1=1/111 
XIM 
JJKsIl+I 
DArA(liJj«)=DATA(l, I1)+DEL2*XI 
DATA (a, JJ<)=DATA(2i U)+0EL3*XI 

903   IF(>IARK,EQ.1)DATA(2J JJK)»99.0 
88 11 = 12 

JK*L 
C 
C  ELIMINATE PORTIONS OF DEW PT PROFILE 

I RE DATA DftES NOT EXIST 
C  EXPAND BETWEEN GIVEN VALUES AND IF 

LAST VALUE 6F DEW PT IS G8NE, 
C  ASSUME TO BE -100 AT LOWEST PRESSURE LEVEL GIVEN 

89 IBA«0 
IEN = 0 
Do 9901 I»IbASE/I2 
IF(L;ATA(2i I ) *NE . 33 • 00 ) G6T099O5 
intBA*EQ#0-)IBA«I«l 
IF(I,NE.I2)G0T89901 

9905 IF(IBA.EQ.0)GeTft990l 
IEN«| 
IF(IEN.Lu#I2)DATA(2/I2)a-100.0 
DIF«((UATA(2/IEN)»DATA(2#IBA))/FLOAT(IEN-IBA)) 
IBA*I3A+1 
IEMslEN-1 
DO   9902   J=IBA, UN 
JJ=J-1 

9902   DATA(2#J)«DATA(2*JJ)+DIF 
IBA«C 
SENtO 

9901 CONTINUE 
C 
C  SET REF HEIGHT IN METERS 

REF*LCUDE(2,1) 
IF(REF.EQ»0.0)GftTai566 
CALL DECöDE(INPUT(8)>II,1) 
ÜQ   ZSt,   IJ=1,6    . 

888   IF(lL(U)»EG»f8)lL(IJ)»0 
ELML(6)+lC*lL(b) + lQC*IL(f U1Q00*IL(3) + 100QQ*IL(2) 

*REf*3t0#0Qi<»EL 
c 
C  COMPUTE THE HEIGHT USING REF HEIGHT 

AS FIRST HEIGHT     3 HEIGHT 
1566 DATA(3, IbASFUREF 

I1MBASE + 1 
DO 906 1=11/12 
P1»(532«I)*2 
P2«(bbl-I>#2 
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c 
c 

c: 
c 

c 
c 
c 
c 

DATAOilMREF+HEIGHfPijPc^DATAU, 
I-1),DATA<1,I),DATA(2,J»1), 

lOATA!(8#in 
906   REF»DATA(3/I) 

COMPUTE THE REFRACTIVE INDEX      H   REFRACTIVE INDFX 
, DO 22 UK*IBASE/I2 

22 DATA(4/JK)»XIND(FLOAT((551-UK)* 
2),DATA(1,UK),DATA(2,UK)) 

COMPUTE THE GRADIENT      5 GRADIENT 
13*12*1 
DO 23 UK*IBASE/I3 

23 DATA(5>JK)e((DATA(4/JK*1)*DATA(4/UK))*1000.0) 
1/<DATA(3,UK+1).DATA(3,UK)) + .5 

FIND LAYERS 9F CONSTANT GRADIENTS 
IF LAYER EXISTS/ FIND HEIGHT AND THICKNESS 

IXFLAGPO 
XMAX*»1Q0Q0 
D8 666 IIU*1/1Q 
XMlNfXMAX 
IF(IIUtE0t6)XMIN«*XMIN 
G9T0(701/702/703/704/705*706/707,708/709/710)*IIU 
XMAX**10Q0 701 

702 

703 

704 

705 

706 

707 

708 

709 

ISGN*1 
GÖT89817 
XMAXi»500 
G8T69S17 
XMAX**150 
GÖT69817 
XMAX*-100 
ISGN*2 
WW»*l50t0 
GeT09$17 
XMAX*»75 
G8TÖ9817 
XMAX*1CC 
ISGN*3 
WW*75»0 
GÖT99817 
XMA-X«lbO 
G6T09817 
XMAXcbQO 
ISGN«4 
Q0TÖ9817 
XMAX*10QQ 
GÖTd98l7 
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C  N6/ FLAG IF SURFACE AND ELEVATED 
LAYERS OCCUR WITHIN A GIVEN PROFILE 

9817 N6SR*0 
N6EL«0 

C N3P1, LAYER aCCURING 
c m*  NUM 

9F INTERVALS F0R THE LAYER 
N3«0 

- 'r = j 

DO 666 I*IBASE# 13 
TEST FOR LAYER 

IF<DATA<5*I)fLTfXMINt8RtDATA<5#l).GE.XMAX)G8T8610 
LAYER EXISTS 

N3*l 
N4*N4+1 
IF(I.NE»I3)G8T8666 

IENDX*I2 
G8T8611 

610 IF(N3«EQ.0)G0T8666 

LAYER MUST END 

c 
JENDX=I 

611 IBEG*IENDX*N4 

LAYER ENDED 

c: 

c 

c 

HT*DATA(3iIBEG) 

TH«DATA(3>IENDX). •HT 

FIND B8TT8M 

FIND THICKNESS 

FIND THE GRADIENT 
SUMsQ.Q 
IX»IENDX-1 
D8 612 II»IBEG/IX 

612 SUM*SUh*DATA(5>II) 
GR*SUtt/FL8AT(N4) 

INDEX F8R THE HEIGHT 
INDXX*HT/100#0HiQ 
IF( INDXl.LT.DINDXlPl 
IF(IN0X1«GT«51)INDX1«51 

: INDEX F8R THE THICKNESS 
INDX2*TH/25«0+l#0 
IF(INDX2.LT.1)INDX2*1 
IF(INDX2.LE.20)G0TÖ5041 
INDX2*(TH-499«0)/250«0+21-0 
IF(INDX2.GT,23)INDX2«23 

: INDEX F8R THE GRADIENT 
50M GÖT0(74l*742,742,743)/JSGN 
741 INDX3»IFIX((GR+1000.0)/35t6)+2 

IF(GR.LT.-1QÜ0.Ü)INDX3»1 
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GÖT84J4 
742 1NDX3*IFIX( (GR-WW)/3.Q4)+1 

G0TO414 
743 JNDx3*IFIX(<GR-lQ00.0>/3b.6)+l 

IF(GR«GT.10Q0.0)INDX3«25 
C 
C  INCREMENT LAYER COUNTERS WJTH RESPECT TO THE SURFACE 
C 
C  ARRAY 1ST(1^J)    I - INDEX FOR STATIONS 

J • C8UNTERS FOR GIVEN 
C  STATION    11*80 NUM SUR LAYERS    21*30 NÜM EL LAYERS 
C 

414 IF(N6SRfEQtl)GeTQ6668 
N6SR=1 
IF(HT+LL.LE.100.Q)IST(IJKL,IIJ+10)*IST(IJKLiIIJ+10)+l 

6668 IF(N6EL.EQ.1)G8T96669 
N6EL=1 
IF(HT+EL-GTtl00#0)IST(IJKLiIIJ+20)-IST(IJKL#IIJ+20>+l 

6669 N3»0 
N4»Q 

C 
C  FLAG IF FOUND A DUCTING LAYER 

IF(GR^LT.-157.0)IXFLAG«1 
C 
C  INCREMENT CHARACTERISTIC COUNTERS WITH RESPECT TO AREA 

DO 5146 KKX*1,INUMX 
IF(I AREA(KKX,1).EQ.999999)G0TQ5C46 
rr<LAT.LT.IAREA<KKX,l).0R.LAT.GT.IAREA(KKX,2))GÖTÖ5146 
lF(L0G»LT*IAREA(KKX/3).0R.L0G.GT.IAREA(KKX/4))G0T85146 

5046 ISUM(KKX, ISGN, I NDX1 ) = I SUM ( KKX, ISGN, INDXD + 1 
I$UM(KKX,ISGN,INDX2+51)*ISUM(KKX,ISGN,INDX2+51)+1 
ISUM(KKX,ISGN,INDX3+74)*ISUM(KKX,ISGN,INDX3+74)+l 

5146 CONTINUE 
666 CONTINUE 

C 
C  FLAG IF NOT FOUND DUCTING LAYER 

ISTA*IJKL 
IF(IXFLAG.LQ.O)ISTA»Q 
CALL FREG)X(DATA, I BASE# I 3* LATi LOG* I STA) 
RETURN 
END 

$IBFTC FREQ   NODECK 
SUBROUTINE! FREQX(DATA, IBOTi ITQP,LAT,L0G, ISTA) 
COMMON INPUT/LCODE 
COMMON /X/ M0N(l3)/INUMiIAREA(5> 

4)iINUMX>ISUM(4#4/99)/IST(200i30)/ 
lNUMSTilXXI 
DIMENSION INPUT(316)/LC0DE(6/315> 
DIMENSION DATA(b/501) 
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c 
C  CONVERT N PROFILE: T8 M PR8FILE 

D9 1 I*JBÖT#ITeP 
0ATA(4^I)fDATA(4iI)*(DATA(3#I)/6370t0)#l#0E+3 

1 0ATA(5M )*DATA(5#I)+157*0 
C 
C  SET VARIABLES T8 FIND MIN TRAPPING FREQ AND HEIGHT 

FRQi999999 
HT»999999 

C 
C  IF N9T FOUND DUCTING LAYER DO NOT PR8CESS, TEST FLAG 

IF(ISTAfEQ»0)G8TQ1492 
C 
C  L69K THROUGH PROFILE FROM B8TT8M 

T8 TOP F8R MIN IN M PR8FILE 
JNDiiIBöT+1 
IND2*JT8P-1 
D8 90 INDX*IND1#JND2 
IF(DATA(5^INDX).GE»0.0)G8T890 
IF(DATA(5#INDX+l)»LEt0.0)G8T890 

C 
C  HAVE T8P 8F LAYER, SET C8NSTANTS 

XDT«DATA(3#INDX+l) 
XMT?DATA(4#INDX+1) 
XD2iXDT 
XM2iXMT 
ICNT*INDX«IS8T+1 
INDXXtlNDX+1 
PJ«Q#0 

c 
C     FIND   B8TTÖM   AND   SUM   PHASE   INTEGRAL 

D8   91   IXI«1#ICNT 
INDXX*INDXX-1 
XDUDATA(3,INPXX) 
XMlsDATA(4#INDXX) 
IF(XMTtöT«Xli8«eRtXMTtLTtXMl)0OT061 
XDlsXD2*(XD2-XDl)*(XM2«XMT)/(XM2*XMi) 
XMUXMT 

61   S»(XM8-XM1)/(XD2-XD1) 
X1^SQRT((XM1-XMT+.0C1*S*(XD2-XD1>>*#3) 
X2*SQRT((XM1-XMT)**3> 
PI*PI+.942809#(X1-X2)/S 
IF(XD1*LE*0.0)G6T092 
IF(XM1»XMT.EQ.0.0)G8T892 
XD2*XD1 
XM2»XM1 

91   CONTINUE 
G8T890 
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c FOUND A LAYER 
92 CONTINUE; 

XDBiXDl 
XMB«XM1 
FREQZi(liQ/U.0*PI))*3QQ»Q 
IF-(XDB«lTtX0*0)FREQa»t3t0/<8i0»PI)>*300.0 
IF(FREQ2tQT»FRQ)GeT8$7 
FRQiFREQZ 
HT«XDB 

C 
C  FLAG S DUCT AS -i IN XDB       • GRADIENT AT SURFACF 
C  FLAG ES DUCT AS «2 IN XDB      * GRADIENT AT SURFACE 

67 JF(XDB.NEt0tQ)G8T897 
XDB*-1 
IF(DATA(5,IB8T)tGT*Q»0)XDB»-2 

C 
C  INCREMENT COUNTERS 

97 CALL 8UTX(2#XDB,FREQZ,LAT,L8G) 
90 CONTINUE 

C 
C  IF WANT To PRINT HEADING, MIN FREQ 

AND HEIGHT REMOVE C FR8M 
C   , FOLLOWING CARDS 

WRITE (6, 201 MI ST (I STA, I), I* 3,4), 
(INPUT(I)/I«3/5)/FRQ#HT 

201 F8RMAT(7A6#2F9.2) 
C 
C  IF WANT T8 PRINT PROFILE REMOVE C FR8M FOLLOWING CARDS 
C  PRES  TEM  DEW  HGT  M  M GRAD 
C    D3 140 K«l/250 
C    PXM551*K>*2 
C     P2*(251*K)*2 
C 1^0 WRITE(6/141)P1,(DATA(I,K),I»1, 

5)#P2/(DATA(I/K+25Q),I«1,5> 
C 141 F8RMAT(6F9.2J5X,6F9.2) 
C 
C  WRITE 8N UNIT 11 (BIN) 
C  1ST WRITE  STAT NUM, LAT, L8G/ EL/ 

HR, DAY, MONTH, B8TT8M, T8P 
C  2ND WRITE  PROFILE 8F TEM, DEW, HGT/ M 
C  3RD WRITE  MIN TRAPPING FREQ AND HGT 
1492 WRITE(II) INPUT(2)/(INPUT(I)/I-6/ 

8)#(INPUTSJ)#I«3#5),IB8T,IT8P 
WRITE(11) ((DATA(I/K),I«l,4),K»l/500) 
WRITE(II) FRQ,HT 
RETURN 
END 

$IBFTC 8UTZ   NÖDECK 
SUBROUTINE 8UTX(JFLAG,HGT,FREQ,LAT/L8G) 
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C9MM8N /X/ MÖNU3)* INUM,I AREA(5, 
^)#INUMX#ISUM(4#4#99)#IST(g00*30)i 

lNUMST^IXXI 
DIMENSION JDATA(4,4,30) 

C 
C  JDATA<I,U,K)    I - GEOGRAPHIC AREA 
C       x J * I   FREQ FOR S DUCT 
C J * 2 FREQ FQR ES DUCT 
C J - 3 FREG FaR E DUCT 
C J » 4 HGT FOR E DUCT 
C K • COUNTER DISTRIBUTION 
C 

IF(jFLAG«GT.2)G8T81Q3 
G8Tö(lül/102)#JFUAG 

C 
C  ZERO 6UT AREA ARRAY 

101 D6 201 I»t#INUMX 
D8 201 J*l^ 
DO 201 K*l#30 

201 JDATA(I/J#K)»0 
RETURN 

C 
C  INCREMENT COUNTERS 
C IFREQ   DEI   bO      0 -   999 
C DEL 1000    1000 * 10000 
C JHGT    DEI  200       0 *  6000 

102 IF(HGTtlTf0t0)GGT83Ql 
C 
C  ELEVATED DUCTS 

IFREQ»FREQ/50tO+1.0 
IF(IFREQ»LE.20)G8Te502 
I FREQ*2Q»Q+FREQ/1000*0 
IF(lFREQ.GTt30)IFREG=30 

502 IHGT»HGT/200tO+l#0 
IF(JHGT.GT»30)IHGT*30 
DO 20^ {»I*INUMX 
IF(lAREA(Iil).EQ.999999)GeT9203 
IF(LAT.IT*IAREA(I#1).0R«LAT.GT»IAREA(J/2))GßT92Q4 
IF(Lö6.LT.IAREA(U3).eRtLeG.GTtIAREA( 1,4) )GÖT$2Q4 

203 JDATA(I,3IIFREQ)«JDATAU*3JIFREQ)*! 
J0ATA(1#4# JHGT)«JDArA( I,4,lHGT)+l 

204 CONTINUE 
RETURN 

C 
C  SURFACE 8R ELEVATED SURFACE DUCTS 

301 JTYPE*ABS<HGT) 
IFREG*FREQ/bO.0+1*0 
IF(lFREQ«LEt2Q)30T83O2 
I FREQp20tO+FREQ/1000*0 
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IF{IFREQ.GTt3Q)JFREQ*30 
302 DO 304 I*l#JNUMX 

IF( IARE.A< Iil)«EQt999999)GöT03O3 
IF(LAT.UT»IAREA(I*1).9R.LAT.GT.IAREA(I/2))GÖT8304 
IF(u0QtLTtIAREA(l#3)»0R.L96,GT»IAREA(lM) )GtfT0304 

303 JDATA(J#ITYPEiIFREQ)«JDATA<I,I TYPE/I FREQ) + l 
304 CeNTINUE 

RETURN 
C 
C  OUTPUT HEIGHT AND FREQUENCY DATA 

103 IMQN«JFLAG*900 
WRITE(6#2Q9) 

209 F0RMAT(1H1#//#61H OUTPUT OF HEIGHT 
AND FREQUENCY DISTRIBUTIONS FOR 

1 GIVEN AREAS) 
D6 208 l«i#!NUMX 

C 
C  NORMALIZE FREQUENCY DISTRIBUTION 

D8 706 J-l#3 
DO 706 K*21#30 
IF(JDATAU/J/K)tEQ»0)GÖTÖ706 
JDATAU#J#K)*JDATA< J#J#K)/20+l 

706  CONTINUE 
C 
C     ON   PRINTER 

WR1TE(6#2Q5)IM0N#<IAREA(I#J)#U*1#4) 
205 FQRMAT(///#35H  MONTH   LATl 

LAT2   L0G1   L0G2#/#bI7) 
WRITE(6#206)(JDATA(I#1#K),K*1,3C) 

206 F9RMAT(/#1QH S FREQ   #3014) 
WRjTE(6#207)(JDATA(I,2#K),Ksl,3C) 

207 FORMAT(ION ES FREQ  #3014) 
WRITE(6#246)<JDATA(I#3#K)#K»1#3Q) 

246 FORMATION EL FREQ  #3014) 
WRITE(6#247)(JDATA(I#4#K),Kcl#30) 

247 F8RMATUQH EL HGT   #3014) 
C 
C  ON UNIT 12   TO BE PRINTED OR PUNCHED 

ICNTsl 
WRITEU2#212)ICNT#I#IM0N, <IAREA(I,J),J«1#4) 

212   F0RN1AT(3I2#4I6) 
DO  208  J«l#4 
1X2*0 
DO  208  K«l#2 
ICNT»ICNT+1 
I#U»jX8*l 
IX2»]iCl*14 

208 WRITEU2,2H)ICNT#I#IM8N#(JDATA(I,J,L)#L*IX1#IX2> 
211   F0RMAT(3I2#15I4) 
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RETURN 
END 

SIBFTC OUT     N6DECK 
C  SUBROUTINE T9 OUTPUT DATA AFTER EACH MONTH IS PROCESSED 
C  IM9N, MONTH 9UTPUTJNG 
C  UNIT 6 - LISTING       UNIT 12 * PUNCH CARDS 
C 

SUBROUTINE OUTPUT(IMeN) 
C9MM9N /X/ Nt")N(13)#INUM/lAREA(5/ 

4)jINUMXiISUM(4M>99)/IST(200/30)# 
1NUMST/IXXI 

.MANSION   IXKX(5) 
DATA IMAK/6H 99999/ 

C 
C  COMPUTE AVG SURFACE MEASUREMENTS FOR EACH STATION 

Dö 81Q4 m,NUMST 
D9 8104 J»8,10 

8104 IST(I#J)*IST(I,J)/I3T(I#7> 
C 
C  OUTPUT STATISTICS F9R EACH STATION 

IN INCREASING STATION NUMBER ORDER 
C 

wRlTEU2#8001) 
8001 F9RMAT(/////#?3HMSNTHLY STATION SUMMARY) 

WRlTE(6/ll)NUMSTilXXI 
11 F9RMAT(1H1,///,24H MONTHLY STATJ8N SUMMARY/IOXJ 

115H STATION COUNT *I3J5X>21H NUMBER 
8F SOUNDINGS # 14,/) 

DQ 8103 JJII'l/NUMSr 
IMlN»IbT(l>l) 
I«l 
09 8105 JJs2>NUMST 
IFUST(JJ,l).LE«IMIN)G0TÖ8lGS 
IMIN?IST(JJü1) 
I«JJ 

8105 CONTINUE 
WRlTE(6,176)IM9Ni(I ST(I,J)$J»\, 30) 

176 FORMAT(I 3,4(IX,A6)/6(IX,I 6),10(IX,I 3)»/,73X,10(tX#13)) 
WRITE(12,173)IM6N,(1ST(I,J)/J»l, 10),IM9N,IST<I^1)# 
KIST( IiJ),J=ll,30) 

178 F8RMAT(2H 1,12/4A6,616,/,2H 2/12/A6,2013) 
8103 IST(I/1)»IMAK 

C 
C  OUTPUT STATISTICS FOR EACH GEOGRAPHICAL AREA 
C 

WRITEU2/8002) 
8002 F9RMAT(/////,23HCHARACTERJSTICS BY AREA) 

D9 98 IJ»1#INUMX 
C 
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C 

4030 

4031 
4033 

a 

12 

CALCULATE THE T8TAL NUMBER 6F LAYERS FOR EACH DIVISION 
D8 4030 111,5 
IXKx(I)iO 
D6 4032 1*1,4 
DO 4031 J*52,74 
IXKX(I)*JXKX(I)+ISUM(IJ,I,J) 
IXKX(5)iIXKX(5) + IXKXU) 
I WXXa1 
WRITE(6,2)JM9N,<IAREA(U,J),J*1,4),IXKX(5> 
F8RMAT<1H1,///,25H  CHARACTERISTICS 

BY AREA,/,7H  MONTH,3X, 
14HLATl,3X,4HLAT2,3X,4HL8Gl,3X,4HLÖG2,/,5(lX,I6)^jX, 
222HT0TAL NUMBER 8F LAYERS,15) 
WRlTE(12,12)lWXX/IJ,IMßN,(IAREA(U,J),J«1,4> 
F9RMAT(3I2,4I6) 
D9 98 KK»1,4 
1X2- 
D8 198 KKK»1,6 
IWXXeIWXX+1 
1X1*1X2+1 
1X2*1X1+16 
IF(IX2«GT*99)IX2«99 
WRITE(12,14)IWXX,IU,IMÖN,(I SUM(IJ,KK,IK),IK*I XI,IX2) 
F8RMAT(3I2,17I4) 
G8T8(61Q,611,612,613)*KK 
WRITE(6/1610)IXKX(1) 
F8RMAT(/,18H GRADIENTS LT -150, 

22X,16HNUMBER OF LAYERS,15) 
G8T898 
WRITE(6,1611)IXKX(2) 
F8RMAT(/,30H GRADIENTS GE -3150* 

AND LE -75, 11X*16HNUMBER 8F LAYERS 
1,15} 
G8T898 

612 WRITE(6,1612)IXKX(3) 
1612 F8RMAT(/,28H GRADIENTS GE 75/ 

AND IE 150,13X,16HNUMBER 8F LAYERS. 
115) 
G8T898 
WRJTE(6,1613)IXKX(4) 

198 
14 

610 
1610 

..1 
1611 

613 
1613 

98 
702 

C 
C 

F8RMAT(/,17H GRADIENTS GT 150, 
23X,16HNUMBER 8F LAYERS,15) 

WRITE(6,702)(ISUM(IJ,KK,IK), IK«1,99) 
F8RMAT(/,4H HGT,20(1X,I4),/,4X/ 

20(1X,I4),/,4X/11(1X,I4),/,4H 
120(1X,I4),/,4X,3(1X>I4)>/,4H GRA, 

20(1X,I4),/,4X,5(1X,J4)) 

THK, 

9UTPUT FREQ DATA BY AREA 
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WRITEU2/8003) 
8003 F0RMAT(//////22HFREQUENCY DATA BY AREA) 

IXMßN«IMÖN+900 
CALL ÖUTX(IXM8N/0t/Q«/0*/0.) 
RETURN 
END 

$IBFTC HGT     NODECK 
C 
c 
c 

CTIBN HEIGH COMPUTES THE HEIGHT BETWEEN TW6 SETS 9F 
METOROLQGICAU DATA 

FUNCTION HEIGH(PI,P2JDEG1,DEG2JDEW1,DEW2) 
DATA A/B/C/25.0578498/-3009.47384,-5'43916634/ 
RATjei»A+B/(DEWl+273«0)+C*AL8G10<DEWl+273«0) 
RATlö2*A+ü/(DEW2+273t0)+C*AUÖGl0(DEw2+273«0) 
WMi:(lQ»0**RATIQl/Pl + 10«Q**RATIßr5/P2)/2.0 
HElGH«18400.0*AlftG10(Pl/P2) 

3 *(1.0+<((DEGl+DEG2)/2.0)/273.0))/(1•0-0*378*WM) 
RETURN 
END 

*IBFTC INOX    NeDECK 
C  FUNCTION XIND COMPUTES THE REFRACTIVE 

INDEX GIVEN PRESSURE/ 
TEMPERATURE/ AND DEW POINT 

FUNCTION XIND(P,TEM,DEW) 
DATA A/3/C/25t0578498/-3009«47384/-5#43916634/ 
RATIÖ«A+B/<DEW+273»0)*C*AL8G10<DEW*273.0> 
XJND*(77.6/(TEM+273.0)) 
l»(P+(4810«0*(10t0**RATIÖ))/(TEM+273.0)) 
RETURN 
END 

$IBMAP HELP 
INPUT 

C 
c 

«PUT 
ÖPEN1 

9PEN2 

I> 

FILL 
FILL 
SAVE 
TSX 
PTW 
TSX 
P2E 
RETURN 
SAVE 
TSX 
PTW 
TSX 
PZE 
RETURN 
SAVE 
CLA* 
SXA 

N6DECK 
#A(l)iBLK«316/BC0/DEFER 
/A<2)/ÖLK«316/BCD/DEFER 

•CL6SE/4 
KPUT 
•6PEN/4 
INPUT 
QPEN1 

.CLÜSE/4 
INPUT 
•OPEN,4 
KPUT 
ÖPEN2 

5/4 
Ai4 
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TPL 
TSx tREAD/4 
PZE INPUT 
PZE^ EQF//#*2 
I8R1 r SL8CK/,** 
UXD **l/4 
TRA ♦ + 

TSX •READ*4 
PZE KPUT 
PZE EöF/,*»2 
I0R1 r Bl8CK//*# 

**i#* 
PXA ,4 

A AXT **/4 
STö* 3/4 
STZ< < 4/4 
RET«, JRN IN 

EOF XEC A 
CLA = 1 
STOi * k*± 
RETl IN 
CONtRL // 

. K  COMMON 
EN 

316 

$IBM AP DECODE NÖDECK 
DECO DE SAVE 2/1/1 

CAL 4/4 
ADD «b760 
STA STÖRE 
CALH « e>/4 
STA * + 3 
ADD 3/4 
oTA UMQ 
AXT **,4 
AXT 5760/2 

LO0P 2  AXT 6/1 
LMQ LOO **/4 
L08P 1  CLA *0 

LGL 6 
ST0R E **/2 

TXJ *+l/2/-l 
TIX L'i'l 
TIX L8epg#*#i 
RETl DECODE 
END 

SOAT A-»» 
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$IBJ8B MAP 
•USE 3LKPAR(ZPARAN),BIKPAR(ZPARAM) 
$USE iLK7AP(ZTPDNN)iBLKTAP(ZTPDNT)jBLKTAP(ZTPDHL) 
$USE 3LKTAP(ZNFPL)/BLKTAP(ZTPDMP) 
$USE XBLKS(ZHEIGH)/XBLKS(PATÖUT)J 

XBLK$(INPT)iXBLKS(ZTAB) 
$USE XBLKS(ZLINE)jXBLKS(WETeUT),XBLKS(REF9UT) 
$IBFTC XBLKS   DECK 
C     ÖL8CK DATA TO ENSURE THAT COMMONS 

ALL HAVE PROPER SIZE- 
BLOCK ÜA1A 
COMMON /ZHLI6H/ HEIGHT(5) 
COMMON /PATÖUT/ PAT(IO) 
COMMON /INPT/ YINPTU5) 
COMMON /ZTAB/ TAB(402) 

COMMON /ZltNE/ LINE(200) 
COMM .     T ÜT/ WET(4) 
COMMON /KEfOUT/ REF(6) 
END 

*I3FTC BLKTAH  DECK 
BLOCK DATA 

C     TAPE DESCRIPTION 
COMMON /ZTPÜNN!/ NMI3S/NAMES(20) 

/zrPDNT/NTMPER(2C) 
COMMON /ZTPDMP/MAPT(13) 
COMMON /ZTPDHL/ISPEC<2*20) 
COMMON /ZNFPL/NFPL 
DATA NMISS/(NAMES(I)/1*1/14) /14/ 

1 6HCAR001/6HCARQ02/6HCAR0C3/6HCARQ04* 
6HCAR005*6HCAR006*6HCAR00 7/ 

2 6HCAR008/6HCAR009i6HCAK0J0*6HCAR011* 
6HCAR012/6HCARQ13/6HCAR014/ 

DATA (NTMPERd )/I=l/14) /14*1/ 
DATA( (I SPEC(I/J)/I*1/2),U*1/14) / 

X 6*9* 15/18* 10/15* 14/17/ 12/ 
16/ 12/16/ 13/16/ 9/12/ 6/7/ 

X  11/12/ 16/18/ 2/6/ 8/10/ 6/10  / 
DATA (MAPT<I)/1*1/13) /l * 2* 3* 4* 5/ 6/ 8/ 7, 9* 1 0* 11* 2* 12/ 
DATA NFPL /12/ 
END 
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$IßP"TC XAIDA   OECK 
C   AIRCRAFT DATA REDUCTION DRIVER PROGRAM, REFC6L-INPUT 
C 

SUBROUTINE AIDA 
COMMON /ZNFLT/NFIT 
COMMON /ZPARAM/DUM(a5)/PR9CSiDUMP 
COMMON /INPT/PAR/LST 
LOGICAL PR8CS 
LOGICAL DUMP 
LOGICAL PAR 
LOGICAL LST 

1 FÖKKAT(lHl) 
NFLT « C 

100 NFLT « NFLT+1 
CALL PJNT1 
CALL PÖUT1 
IF(DUMP) WRITE(6/ 1) 

150 CALL INPUT 
IF (PROCS) CALL REFC9L 
IF (.NUT.LST) GO To 150 
GO TO 100 
END 
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~TC XPIM1  DECK 
SUBROUTINE PINT1 

C T^IS SUBROUTINE INPUTS THE PARAMETERS CARDS 
C IT ASSIUNS THE VALUE «F THE PARAMETER 

ACCORDING TO THE TYPE 
C THE NAME OF THE PARAMETER ISS USED 

TO FIND THE TYPE AND OFFSET 
C IN THE TABLE PARAN. 
C 

COMMON /ZPARAN/ NPAR, PARAN(2#1) 
COMMON /ZPARAM/ PARAM(l) 
1 -TEGER PARAN,ALPHiC8M(10)/lPARAM(l) 
I TEGER STP,TR,FAL 
LOGICAL LPARAM(l) 
EQUIVALENCE ( PARAM(X)#IPARAM(1)#UPARAM(1) ) 
DATA NÜiTR/FAL /5H*END*,1HT,1HF/ 
DATA STP/6H*ST0P*      / 
wRlTE(6i9Q2) 

100 READ(5/9üO) ALPH>VAL/C6M 
UTE$6»-901J ALPHiVALiCGM 

IF(ALPH .EG. ND) RETURN 
IF( ALPH •ECO. STP) STOP 
DO VbO   I=UNPAR 
IX»! 
IFULPH .EG* PARAN(1#I)) GO TO 200 

150 CONTINUE 
/.RITE (6* 903) 
GO TO 100 

200 N=PARAN(2iIX) 
GO &50**QQ#*50#500)# N 

C DO ASSIGNMENT ACCORDING TO THE TYPE OF PARAMETER 
C 
C FLOATING POINT PARAMETER 

300 PARAM(IX)*VAL 
GO TO 100 

C FIXED POINT PARAMETER 
330 IPARAM(IX)*VAL 

GO TO 100 
C LOGICAL PARAMETER 

400 IF(COh(l) .EQ. TR) LPARAM(IX)*.TRUE • 
IF(COM(l) .EQt FAL) LPARAM(I X)■.FALSE. 
IF( C0M(1).NE.TR -AND. COM(1).NE•FAL ) WRITE(6*904) 
GO TO 100 

C ALPr     RIC PARAMETER 
450 IPARAM(lX)aCO^(l ) 

TO 100 
C TIME PARAMLRER 

500 ITI^EsVAL 
IHRsITIME/10000 
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JMJN* M©D (ITIME/lOO/lOO) 
ISEC * MOD UTJMEJIQO) 
PARAM(IX)«ISEC*60»UMIN+6Q*JHR) 
G0 To 100 

900 F8RMAT(A6/2X/F10»0/10A6) 
901 FORMAT(1X,A6,aX*El5«5,1X,10A6) 
902 FORMATUH1/1X#4HNAMEJ14X/5HVALUE/7XJ8HCÖMMENT3      ) 
903 FORMAT<33H UNRECOGNIZED NAME« CARD IGNORED» ) 
904 F8RMAT(29H ILLEGAL VALUE. CARD IGNORED.) 

END 
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$IBFTC XHGT    DECK 
C        HEIGHT    BEE3E * SULLIVAN    2»X 

SUBROUTINE HEIGHT(I) 
C     I GE 1 IF NQT FIRST TIME THR8UGH R8UTINE FOR A SPIRAL 
C    RADIUS * RADIUS 9F EARTH 
C     ZS = HEIGHT OF REFERENCE SURFACE ABOVE SEA LEVEL 
C    PR p PRESSURE/ FN « REFRACTIVE 

INDEX/ FKF * TEMPERATURE,EF i VAPOR 
C     Z * GEÖPÖTENTIAL HEIGHT, R « SEMIMIN8R 

AXIS,A* SEMIMAJ&R AXIS 
COMMON /ZPARAM/ZS,DUM(21)iRADIUS>R/A/DUM3(30)/ZeFSl 
COMMON /2HEIGM/FN#£F#Z#RH8#RMF 
COMMON /PAT«UT/PR/DUMl(5)iFKF 
IF (I.GE.l) G8 T8"l 
I   « ZÖFS1 + ZS 
FKSi - FKF*(1.0 + 0.388 • FF/PR) 
98 T8 2 

1 FKS2 * FKF*U.O ♦ 0.388 * FF/PR) 
VAL ■ ALÖG (ÖLDPR / PR) 
DELPSI » 14.645 * (FKSI ♦ FKS2) * VAL 
DELZ * DELPSI #(R/A) * (1.0 ♦ 

2.0 * Z8LD / R 4- DELPSI / A ) 
Z * ZÖLD + DELZ 
FKSl * FKS2 

2 RH8 = Z / RADIUS 
RMF 9   FN*Q.Q * RH8) #0.000001 + RH8 
ZQLD ■ Z 
8LDPR ■ PR 
RETURN 
END 
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$IBFTC XINPUT  DECK 
C 

SUBROUTINE INPUT 
C   INPUT COMMONS 

COMMON /ZNFLT/NFLT 
COMMON /ZPARAM/PUMU7),MISID,TSTART,TST0P 

C   TAPE DESCRIPTION COMMONS 
COMMON /ZTPDNN/NMJSS#NAMES(1)        /ZTPDNT/NTMPER(1> 

1       /ZTPDMP/MAPTU3) /ZTPDHL/ISPEC (2, 1 ) 
C   OUTPUT COMMON 

COMMON /INPT/PAR/LST/X(13) 
C   COMMUNICATION WITH LOWER SUBROUTINES 

COMMON /ZFLTIM/IHliIMl,lSl#IHa,IM2JIS2 
COMMON /ZNWMIS/NWMIS /ZMISN6/MJSNO 

1 /Z^-ISSR/MISSR /ZISPTR/ISPTR 
2 /ZTAB/PiN#TAB(l) /ZEÖM/EOM 
3 /ZRTIME/RTIME /ZIREL/IREL 
k                 /ZLINE/LINEd) 
COMMON /ZCERR/CERR 
LOGICAL NWMIS,EOM,P,PAR,LST,MSL 
LOGICAL CERR 
LCÜICAL L9GC0M 
DATA LFLT^LMIS /0#0/ 

C   FORMATS 
1 FORMAT<*6H NO SUCH MISSION JD 

ON TAPE - FLIGHT IGNORED.  ) 
g F9RMATU8H MISSION REQUESTS OUT 

OF SORT - FLIGHT IGNORED.  ) 
C   IS THIS A NEW FLIGHT 

IF (NFLT tEQ« LFLT) GO TO 1QOC 
LFLT * NFLT 

C  YES, INITIALIZE IF NFLT * 1 
IF (NFLT .NE. 1) GO TO 105 
NWMIS * .TRUEt 
MISNÜ * 1 

C   FIND NO. OF REQUESTED MISSION 
105 ISPTS * 1 

DO 110 MISS»!#NMJSS 
MISSR*MISS 
IF(MISID .EG. NAMES(MJSSR)) GO TO 120 

110 ISPTS * ISPTS^NTMPER(MISSR) 
C   CANNOT FIND MISSION WITH PROPER ID 

WRITE(6/1) 
GO TO 2010 

C   IS THE MISSION THE SAME AS THE LAST (ERROR IF LESS) 
120 IF (MISSR .GEt LMJS) GO TO 130 

WRITE<6,2) 
GO TO 2010 

130 MSL P MISSR tEQt LMJS 
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IF (MSL) GO T8 aoo 
LMIS > ^ IS S R 

C   UPDATE MISSIÖ.N-ASS9C. CONSTANTS 
ISPTR = ISPTS 
IREL = ISPECd,ISPTR) 

C   IF THE TAPE HAS TO BE MOVED, MOVE 
IT AND UPDATE PHYSICAL TAPE 

C    POSITION INDICATORS 
NMS * MISSR-MISN6 
EOM = .FALSr. 
IF (NMS tLE. 0) GO TO 200 
DO 150 I * 1/NMS 

145 CALL SFDATP 
CALL RuAfP 
IF (N tNE« C) GO TO 145 

150 CONTT 
MISNO * MISSR 
NWMIS ■ »TRUE* 

C   UPDATE FLIGHT CONSTANTS 
200 [HI * TSTART/3600. 

IH1   *   AM0D(TSTART#3600O/60. 
151 * AM0D(TSTART#60.) 
IH2 * T$fOP/3600- 
IM2 i Av0D{TST0P#360O.)/60^ 
152 I AM00(TST0P#6C.) 
IH1R | M0D(IMl+a4-IREL>2^) 

SR * MüD(IH2+24-IREL;24) 
RQRST ■ 3600*IH1R * 60*IM1 + IS1 
RQRLT ■ 3600MH2R * 60*IM2 ♦ IS2 

C   IF SAME Mj9319N| SKIP 1ST READ 
IF (MSL) GO TO 310 

C   FIND FIRST LI 
300 CALL RDLINE 
310 IF (EOh) GO TO 2010 

IF (RTIME .LT. RQRST) GO TO 300 
C   OUTPUT A LINE 
100C PAR = CERR 

X(l) * AM9D(RTIME+3600.*FL0AT(IREL)#86400O 
DO iiCO I * 2*13 
Kl * 4*(MAPT(I)-l) + 1 
K4 » Kl+3 
DO 1010 J « K1/K4 
IF (LINE(J) «GT. 9) GO TO 1020 

1010 CONTINUE 
X(I) = 1ÜQ0*LINE(K1)+10G*LINE(K1+ 

l)+10*LlNE(Kl+2>+LlNE(Kl+3) 
GO TO 1100 

1Q2C PAR = .TRUE« 
1100 CONTINUE 
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C   READ ANEW 
CALL RDLINE 
LST i &6M »ORi RTI ME.GT»RQRET 
RETURN 

C  FAILURE fcXlT 
2010 D8 2020 I » l#t3 
2oao xd) * Qt 

PAR = »TRUE» 
LST * .TRUE» 
RETURN 
END 
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C3I  JTES    SSURE/AIR SPEED AND TEMPERATI 
SU8RWTJNE pAT 
COMMON /IMPT/ P*L/XTIME/XR1/XR2/ 

XR3/XALT#XEVrNTiXSPErD>XPRtS>XKS4T 
t/XEKT#X    <*/XVXT 
C8MM0N /ZPARAM/ ZS/RFSl/RFVl/RNMi, 

*P1/ANDF1/ANWF1/ACMRVP/ 
1 CöRMR#C8RVP#C0RlN#ITPR$BiIHUM# 

JRSCT/PUNCH/KPAR/BETA1/B&TA2/ 
3 BE7A3/BETA4/BETA5/ALPHA/RAüIUS/ft/A,PKöCS/DUMP/ 
3 PVMINjPVMAX#PMIN#PMAX#SVMiN#8VMAXj 

SMIN#SMAX>T4VMtN#T*VMAXj 
*T*MJNiT#MAXi 
5 EKVMR,E<VMAX,EKMIN,EKMAX/VXVMIN,VXVMAX/VX^N,VXMAX, 

:  I ,     I.TSTOP.CPRESiCSPEED/ 
CKS4T/CEKT,CVXT>ZÖFS1/CHKFC 

C8MM8N /PATüUT/ PRES,SPEED,S/TKS'o 
TEK/TVTX,FKF,TF/PTEMP/FNDF 

TLlN(X/A/ß/YiZ) * <X-A)*U-Y)/(B-A)+Y 
T73 = S73«t« 
ÖNE i 1.0 

■ 1 • 
PMK* = TLIN(XPRES/PVMIN/PVMAX/PMIN/PMAX) * CPRES 
PRES ■ PMK4 + DPD\ 
SPEED ■ TLI\(XSPEED/SVMIN/SVMAX,SMIN/SMAX) * CSPFED 
S * SPEED**2/PRES 
TKS* = TLIN(XKS^T/T^VMIN/T4VMAX/T4MIN,j4MAX) * CKS4T 
TEK = TLIN(XEKT#EKVMIN/EKVMAX#EKMJN#EKMAX) + CEKT 
TVTX ■ TLIN(XVXT/VXVMJN/VXVMAX/VXMIN/VXMAX) * CVXT 
3d T9 i\*Z*9)iITPRÖß 
<F • (TKSü * T73   }/($NE* BETA1 * S) 

GÖ T8 4 
2 FKF ■ (TEK +  T73  )/<QNE+ BETA2 * S) 

G9 T6 4 
3 FKF = (TVTX ♦ T73)/(ÖNE + BETA3 » S) 
4 TF 3 FKF - T73 

IF (PRES) 5/5/6 
5 PTEMP = Q. 

36 Tu 7 
6 PTEMP s FKF*(1000.0/PRES)**(2./7O - T73 
7 FNDF * 7/.6*PRE3/FKF 

RETURN 
END I 
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$IBFTC XP9UT1 
C 
C 

PARAMETER 
DECK 

PRINT I 

/ZPARAM/PARAMU ) 

•9) 

DATA 

SUBROUTINE P6UT1 
C8MM8N /ZPARAN/NPARJPARAN(2#1) 
INTEGER PARAN 
DIMENSION NAMES(5)>VALUES(5)/F9RMS(3i 

5)#ITIM(15)#F6RM(3) 
EQUIVALENCE (I TIM,VALUES) 
DATA FÜRMSU/1) /24H(5(1XF19- 

/ 
F8RMS(li2) /24H(5(lXI9i 

10X)) / 
DATA   FfcRMSU,3) /24H(5(9XL1> 

1UX)) / 
DATA   FÖRMS(IM) /2W5(6XA6, 

ax*) / 
DATA F0RMS(li5) /24H(5(l6i 

?(1H»I2)7X)) / 
1 F0RMAT(1H1,50X*28H« CURRENT PARAMETER VALUES * ) 
2 FORMAT</b(lX/lH##5X#A6/6X,lH#)> 

WRITE(6/1) 
D9 IOC ITYPE i li5 
NVAL * 0 
D6 10 1 » 1/3 

10 FORM(I) ■ FORMS<I,ITYPE) 
Dd   33 I « IJNPAR 
IF ( ITYPL.NE.PARAN(2/I)) Go T9 80 
NVAL s NVAL * 1 
NAMES(NVAL) s PARAN(1,I) 
IF (ITYPE #EQ. 5) GO T8 30 
VALUES(NVAL) * PARAMd ) 
38 T9 80 

30 V f PARAM(I) 
NT * 3*NVAL-2 
I TIM(NT) * V/3600t 
ITlM(NT-H) » AM9D(V/3600» )/60. 
ITlM(NT+2) = AM0D(V*6Q.) 

8C IF (.NOT.(NVAL IEQ« 5  .9R. (I 
.EQ. NPAR .AND* NVAL -GT. 0))) 

1    GO 10   99 
WRITE(6,2)  (NAMES<J),J«1#NVAL) 
IF (ITYPL .EQ. 5) NVAL * 3*NVAL 
WRITE(6/FORM) (ITI«(J)#J«1#NVAL) 
NVAL * 0 

99 CONTINUE 
100 CONTINUE 

RETURN 
END 
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$IBPTC XRDLIN DECK 
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.}A»CÖN--RDLINE/ READ A LINE PAGE   1 

C 
C 

READ A LINE 8F PAPER TAPE DATA 

1 
I 

5 

SUBROUTINE KDLINE 
CeMMeN/ZTPDHL/IbPEC(2il, 

/ZE8M/E8M 

C0MM8N 
CÖMtfeN 
C9MM8N 
C8MMQN 

200 

/ZLI\E/LI\!E<200) 
/ZRTIME/RTI^b 
/ZIREU/IREU 
/^ISSR/MISSR 
/ZMISNÖ/ MJSNÖ 
/ZPARAM/DUM1(26)#DUMP,DUM2<29),CHKFC 

/ZNFPL/NFPL 
/ZCERR/CERR 

DIMENSION CUST(12),CHAR<200) 
L8GJCAL E8h,DUMP 
LOGICAL CHKFCCERR 
DATA <CLIST(I),I«1,12) /1H0/1H1, 

1H2#1H3#1H4J1H5#JH6^1H7#1H8/1H9# 
X 1H,/1H*  / 
DATA LMIS /Q/ 

1 FQRMAT <26(1X,4A1)/(5X,12QA1)) 
IF (MISSR .EQ. LMIS) GO T8 200 

INITIALIZATI8N EACH MISSION 
LMIS * MISSR 
KK i» 0 
KIT * 4*(MAPT(1)-1)+1 

0 
0. 
P M8p(|SPEC(2,ISPTR)+24*lREL/24) 
* 4*NFPL + 1 

I * 1/200 

/ZISPTR/ISPTR 
/ZTPDMP/MAPT(1 

KRH * 
PTL 4 
ITSPH 
LEGNC 
D8 299 

400 

299 

300 

400 

KK s KK+1 
KR * KHAR(KK) 
IF(EOM) G8 re 
LINE(I) * KR 
CHAR(I) * CLIST(KR+1) 
IF (KR .EQ. 10) G8 T8 
CONTINUE 
I = 200 
KK i KK+1 
KR « KHAR(KK) 
IF(EOM) G8 T8 400 
IF (KR .NE. 10) G8 T8 

E8L CHARACTER REACHED 
400 IF(DUMP) WRITE(6>1) (CHAR(J)>U*1/I) 

IF(E0M) MISN8-MISN8+1 
IF (E8M) RETURN 
CERR = (CHKFC «AND« I #NE. LEGNC) .QR. 

1 LINE(K1T  ) *GT. § #0R« LJNE(K1T+1) .GT. 9 
2 LINE(K1T*2) -GTt 5 #9R« LlNE(KlT+3) .GT. 9 

300 

.8R. 
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RAWC8N*.RDLINE, READ A UlNE PAGE 

IF (.NOT. CERR) G$ TO 450 
PT *   PTL 
GO TO 500 

450 PT * 60*(1Q*LINE(K1T)+LINE(KIT+ 
i)) + 10*LINE(KlT+2) + LJNECK1T+3) 

IF (PT .GE« PTL) GÖ TO 500 
KRH *   KRH+1 
IF (KRH iU< ITSPH) GO TO 500 
ISPTR ■ I5PTR+1 
KRH s lieü(ISPEC(liISPTR)^24-IWELi24) 
ITSPH = M0D(ISPEC(2#ISPTR)*24-IREL/24) 

500 RTIME * 3600.*FLÜAT(KRH) + PT 
PTL =• PT 
RETURN 
END 
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RAWCON^REFCei, PROCESS A FLIGHT PAGE   ] 

2 
3 

50 
51 

55 
56 

60 

SUBROUTINE RLFCÜL 
COMMON /ADATA/ EH20U000) 
CÖMM8N /INPT/ PARJLAST#XTIMEJXR1/ 

XR2/XR3/XALT/XEVENT,XSPEED,XPRES/ 
1XKS4T/XEKT/XRH/XR4/XVXT 
COMMON /ZPARAM/ ZS/RFSl/RFV1/RNM1, 

RKP1/ANDF1,ANWF1,ACMRVP, 
iCORMR/CORVP/CORJNjITPROB/IHUM/ 

JRSCT/PUNCH,KPAR/BETA1,BETA2/BETA3# 
2BETA4/BETAS/ALPHA,RAD IUS/R/A/PRÖCS/DUMP 
C8MM8N /PAT8UT/ PRES/SPEED/SiTKS4/ 

TEK#TVTX,FKF,TF,PTEMP,FNDF 
COMMON /WET8UT/ ARF,AEF,ANfoF,ANF 
C8MM8N /REFOUT/ RDNM,RNM,RNkF,REF,RRF,RNF 
COMMON /ZHEIbH/FNFjuF,ZjRHQ,RMF 
DIMENSION MRDNG(50)/ZSPEED(50), 

ZPR(50)/ZTKS4(50)/ZTEK<50> 
DIMENSION ZTVTX(5Q)/ZDELN(5C)/ 

ZN\50)# ZFNDF(50)*ZFNWF(5C)/ZTI ME(50 > 
DIMENSION IIVENT<50)JZFNF<50>* 

ZPINDX<50),ZZ<50>/ZALT(50>,ZPRES<50) 
DIMENSION ZTF(5Q)/ZPTEMP(50)/ZMIXR(50), 

ZVAP8R(50)#ZRMF<50) 
DIMENSION IPAR(50) 
DIMENSION ZNF|50) 
LOGICAL PAR/LAST/PUNCH 
LOGICAL PROCS/DUMP 
INTEGER ZTIME 
DATA KÖUNT/0/iII/O/ 
DATA ISTAR/1H*/,IBLANK/1H / 
IF (KPAR) 5/5/1 

| IF (.NOTtPAR) GO TO 1 
IF (LAST.AND.(II.GE.l)) GO TO 501 
IF (LAST) G6 TO 520 
RETURN 

. CALL PAT 
CALL W£T 
IF (RKP1) 2/2/3 
I HUM * 1 
IF   (IHUMtEGUl)   GO   TO   HO 
(30   TO   (50/50/50/55)/IRSCT 
IF   (RFSl)   51/51/60 
IHUM f 1 
GO TO 110 
IF (RFV1) 56/56/60 
IHUM i 1 
GO TO 110 
CALL REFCT 
FNF* RNF 

87 



RÄWCC --REFCOL, PROCESS A FLIGHT PAGE 

RFg = KRF 
tt  = REF 
G8 TÜ lib 

110 FNF * A -F 
RF2 i ARF 
EF a AEF 
RNM * Q. 
RDNM <= 0. 
RNfc'F ■ 0. 

115   CALL   HEJQHT(KÖUM) 
Q ZPRT   «   Z   -   Z^ a 

IF (Z-LT.ACMRVP) GO T8 120 
FNF s FNF 4 C6RIN 
RF2 = YiV'd   + CORMR 
EF = t> + CORVP 

120 ALT = 1.499 • XALT 
I TIME ■ XT I ME 
I SEC * MOD(I TIME*60) 
ITIME1 I ITI"E/6Q 
IMIN * M6D(lTlMEli60) 
IHRS I ITIME/36C0 
TIMEX * 10000*IHRS ♦ 100*I*IN + ISEC 

I XRVENT/10Q. 
IF (PRES) 200,200,201 

200 PINDEX I C 
G6 TO 202 

201 PINOEX = rNF*(10GO/PRES>**0»714 
202 K6UNT = K9UNT ♦ 1 

IF(PUNCH) WRITEU/10) K8UNT,Z, 

FNF»RMF*TF*RT£MP#EF#PRBS#RFa 
II I  II  4  1 
MRD\G( ID* KeUNT 
ZSPEEDdl) i SPEED 
ZPR(II) * PRES - 1. 
ZTKSMIl>' * 1KS4 
ZTEKdl ) » TEK 
ZTVTX(II)• TVTX 
ZDELN( ID* RDNM 
ZN(I I )= RNM 
ZFNDFdl ) * FNDF 
ZFNAF(1 I) » RNWF | 
ZTI;;Edl ) * TIMEX 
IIVENTdl) * I VENT 
ZFNFdl ) = FNF 

, INDX(II) = PINDEX 
ZZ(II) = ZPRT 
ZALT(II) ■ ALT 
ZPRES(II) • PRES 
ZTF(H) * TF 
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RAHC8N»#RiFCeL* PR6CESS A FLIGHT PAGE 

X *X5HVAF&R*8XIHMJ 
g*   FORMAT U7X6H*ETERS*5X6HMETERS# 

7X3HMö.,bX5HDEG.C/<fX5HDEG.C#«X 
X   5HRATIÖ/3X8HPRESSURE   ) 

25   F9RMAT(28X4HG/K3   /) 
26 FORMAT  (IHD 
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RAWC0N--REFCT, DIRECT REFRACTIVJTY CALCULATI8NPAGE   1 

SIBFTC XREFCT    DECK 
SUBROUTINE REFCT 
COMMON /INPT/ PAR#LASTiXTlME/XRl# 

XR2/XR3/XALT^XEVENT#XSPEED,XPRES# 
1XKS*T/XEKT/XRH#XR4JXVXT 
COMMON /ZPARAM/ ZS/RFSl,RFVl,RNMl, 

RKP1,ANDF1,ANWF1,ACMRVP, 
lCeRHR»C9RVP#C8RIN/ITPReB/IHUM# 

JRSCT, PUNCH, KPAR,BETAl,BETAs, BETA'J, 
2BETA4,bETA5,ALPHA,RADlUS,R,A 
COMMON /PATOUT/ PRES,SPIED,S,TKS4, 

TEK/TVTX,FKF,TF,PTEMP,FNDF 
COMMON /WETOUT/ ARF,A£F/ANWF,ANF 
COMMON /REF9UT/ RDNM,RNM,RNWF,REF,RRF,RKF 
CONl i i»o ♦ (BETA5»S*lt4/.^) 
C8N2 * ItQ *BETA5 • S 
RKP * 
GO TO 
XXX * 
GO TO 
XXX 9 
GO TO 
XXX * 
3::; JO 
RDELN 
GO TO 
RDELN 
RDNM 
RNM - 
RNDM * 

FKF * (1. ♦ BETA4 
(1/2,3,4), JRSCT 
XR1 

* S) 

5 
XR2 
5 
XR3 
5 
« {XR4 
6 
5 (XXX 

• RDELN 
RNM1 . RQNM 
(FNDF#C0N1)/C0N2 

RFVX)/9#845 

RFSl)/9#245 
ALPHA*(R<P*RKP1) 

RNWM • RNM «« RNDM 
RNWF ■ RNWM * (C0N2**2/C0N1) 
REF « (RNWF*FKF*FKF)/373000* 
RRF « (REF * .62197)/(PRES - 
RNF « RNWF + FNDF 
RETURN 
END 

REF) 
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RAWCÖN»»WETi INDIRECT REFRACTIVITY CALCULATIONPAGE   1 

$I3FTC XWET    DECK 
in i^~ -ET 

C9MM6N /ADATA/ LH20(1000) 
COMMON /^PARAM/ ZS>RFS1/RFVl,RNMl, 

RKPi#ANDFl#ANWFi#ACMRVPi 
lRMR#CeRVP#CaRJN#ITPRdB#l«üMi 

IRSCT,PUNCH,KPAR/BETAl,BETA2JBETA3i 
TA4/bETA5,ALPHA,RADIUS,R,A 

COMMON /PAT3UT/ PRESjSPEED/S#TKS4, y 
TEK#TVTX,FKF*TF,PTEMP,FNDF 

COMMON /WETOüT/ ARF,AEF,ANWF,ANF 
F90 = 1.4/»4 
VN--«>|f 
IE* « TKS4*1Ü* + SOltS 
IF (IEw,LE.C) GO TO 2 

-   EH2QU- 
TO 3 

I -»■ Qi 
3 CON  * l. ♦ BETAl*S*FOO 

ARF ■ (UM*Gi62197*Ew)/(PRES*CBN -EW) 
AEF 5 PRE3*ARF/(.62197+ARF) 
ANWF ■ 37300G**AEF/(F«F**2) 
ANK » FNDF 4 ANAF 
IF (ANU.F1) 6i6#4 

6 ANWFi * ANWF 
ANOF1 = FNOF 

4 IF (RNMl) 7#7#5 
7 CON * li + BETA5*S*FÖO 

■ ■!••♦   BETAb*S . 
li   R   ANWF1#CCN/(C0N2**2) 

RNDM1    9    (ANDFl#CBN)/C0N2 
jHi   «   RNWM1   *   RNDM1 

5 RETURN 
EN 
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RAWCeN-wSFDATP, SKIP A FILE 

$IBFTC XSFDAT  DECK 
SU3R6UTINE SFDATP 

C     SKIP TO AN LNO OF FILE. 
COMMON /ZTAD/ P,N#TAB(4Q0) 

100 CALL RDATP 
IF(N *N£. 0) G9 T9 100 
RETURN 
END 

PAGE   1 
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RAWC8N— BUeCK DATA T9 IMTILIZE PARAMETE     PAGE   1 

$IBFTC .^LKPAK  DECK 
JCK DATA 

I^TEGEK PARAN 
COMMON //PARAN/NPAR#PARAN(2/60) 
C6MM9N /I 1/ ZS/RFSl^RFVl/RNM^ 

RKP1#ANDF1IANWF1#ACMRVP# 
t CöRMR/CeRVPiCQRINilTPRQB/IHüM^ 

lRSCT#PUNCMjKPAR#BETAl#BETAa> 
2 BETA3/ßLTA^RETAbjALPHA,RADlUS,R,AiPRöCS*DUMP, 
3 PVMIN/PVMAX#PMINiPMAX/5VMINijSV

MAX/ 
SMIN,SMAX,T4VMIN,T4V*AX, 

*T*MJN|    x, 
5 EKVMIN,EKVMAX,E«MIN,EKMAX,VXVMIN,VXVMAX#VXMIN,VXMAX, 
6MISSID#TSTARTITST0P#CPR£$#C3PEEDI 

CK8#T#CEKT#CVXT#Z0F8l#"CHKFC 
DATA NPAR/ §7/ 
DATA((PARAN(I,J)jI * 1,2),J*1,27 ) / 

16HZS    /U6HRFS1  ,1,6HRFV1 
*1^6HRNM1  /1/6HRKP1 

26HANWF1 /l/6HACMRVP#l,6HC6RMR 
/1#6HCöRVP #l/6HCeRIN 

36HIHUM  /2i6HIRGCT i?#6HPUNCH 
#3#6HKPAR  /2/6HÜETA1 

<*6H8ET*3 /1#6HBETA4 /1,6HBLTA5 
/1J6HALPHA /l/6HRADlUSil/6HR 

56HA     #U6HPR9CS /3i6rlDUMP  ,. 
DATA((PAKAN(I,J),I*1,2),J»28#47)/ 
16HPVMIN ,1#6HPVMAX *1*6HPMIN 

*1J6HPMAX  #1#6HSVMJN #1*6HSVMAX 
26HSMIN  /1#6HSMAX > 1,6HT4VMIN, \,6HT4VMAX,1M 
36HT4MIN /1J6HT4MAX ,1,6HEKVMIN# 

1*6HEKVMAX,1,6HEKMIN /1/6HEKMAX ,1, 
46HVXVMIN/1#6HVXVMAX/1/6HVXM1N ,1,6HVXMAX #1/ 
DATA( (PAKANdi J),I■1,2),J«4fcj56 ) / 
16HMISID #4,6HTSTART,5,6HTST9P 

»r>,6HCPRES il/6HCSPEEDil/6HCKS4T ,1, 
26HCEKT  /1/6HCVXT  *1#6HZ8FS1 ,1/ 
DATA PARAN(1/57>>PARAN(2/CJ7) /6HCHKFC  ,3/ 
LOGICAL PUNCHjPRÖCS^DUMP/CHKFC 

#1,6HANDF1 #X, 

^l/6HITPR9Bi2i 

#l#6HBETA2 /I, 

9\$ 

»is 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 

RFS1 

ANWF1 

/1«71./ 
/Of/ 
/3l6t/ 

/O./ 
/Ot/ 

ACMRVP/Q./ 
C9RMR /Q./ 

/P /C./ 
IN /Q./ 
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RAWCßN-- BteCK DATA TQ INITILIZE PARAMETERS   PAGE 

DATA ITPR8B/1/ 
DATA IHUM /O/ 
DATA IKSCT /l/ 
DATA PUNCH /.FALSE./ 
DATA KPAR  /l/ 
DATA BETA1 /•0002632/ 
DATA BETA2 /-.Q0021Q6/ 
DATA BETA3 /-.0000648/ 
DATA BETA4 / .0001316/ 
DATA BETAS / .0000658/ 
DATA ALPHA /-.75/ 
DATA RADIUS/6357000./ 
DATA R     /635412C/ 
DATA A     /63b6363./ 
DATA PR8CS /.TRUE./ 
DATA DUMP  /.FALSE. / 
DATA ZS   /535.H17/ 
DATA PVttlN /18./ 
DATA PVMAX /1017./ 
DATA PMIN  /600t/ 
DATA PMAX  /1060t/ 
DATA SVMJN /691t/ 
DATA SVMAX /1060./ 
DATA SHIN  /135./ 
DATA SMAX  /195./ 
DATA T4VMJN/190./ 
DATA T4VMAX/891t/ 
DATA T4MIN /-40t/ 
DATA T4MAX /35.9/ 
DATA EKVMJN/278./ 
DATA EKVMAX/769./ 
DATA EKMIN /-4Q./ 
DATA EKMAX /35.9/ 
DATA VXVMIN/241./ 
DATA VXV^AX/1050*/ 
DATA VXMIN /-40./ 
DATA VXMAX /32./ 
DATA MISSID/I/ 
DATA TSTART/O./ 
DATA TST8P /86399./ 
DATA CPRES /O./ 
DATA CSPEED/O./ 
DATA CKS4T /O./ 
DATA CEKT  /O./ 
DATA CVXT  /O./ 
DATA ZÖFS1 /914./ 
DATA CHKFC /.TRJEt/ 
END 
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RAWCeN-*KHAR/ INPUT A CHARAC PAGE   1 

$IBMAP XKHAR DECK 
KHAR SAVE 1,2,3,4,5 

ZET NWMIS STARTING A NEW MISSION 
TRA STRTMS YESt 

KBEQ 3#» GET CHARACTER COUNT 
.- KLAST H8W MANY PAST LAST 
TMI ÖACKW8RDS IS A N ERROR 
PAX /I 
CLA* 3/4 THIS CHAR WILL 

BE LAST 8N NEXT ENTRY 
ST8 KLAST 
TSX NXTCHR,5 GET NEXT CHARACTFR 
TIX *-l,l,l KEEP G8ING UNTIL 

HAVE PROPER ONE, 
PAC ,1 CONVERT CHARACTER 
TXL CKEÖL/1/-3J IF IT I MORE 

THAN 33 CHECK IF IT IS E&L. 
CLA 
RETURN 

TABLf/1 
KHAR 

CKE3L LDQ »11 11 IS A BAD CHAR 
CAS »Ö200 BUT CHECK IF IT IS E8L • 
TRA NOf 
LQQ no YES» E8L IS 1/ 
XCA PUT IT IN AC. 

^. 
RETURN KHAR 

NXTCHR EQU » GET NEXT CHARACTER 
LAC CURBIT/2 BITS LEFT 

NXTWRD,2,0 
TXH NXTWRD,2,-8 TRA IF LESS THAN 8 BIT3 LE'F 
LDQ CURWRD GET WORD 
LGL 8 GET CHARACTER 
ANA «Ö377 
$TQ CURWRD 
TXI *+l#2,8 BUMB BIT COUNT» 
SCA CURBIT,2 * 

TRA 1/5 RETURN 
NXTWRD LXA WRDCNT/3 NEED ANOTHER WQRp 

TNX RDREC/ BUMP C6UNNT, 
AND TRA IF N8 MQREt 

SXA WRDCNT,3 
SHJFTN LDQ CURWRD GET CURRENT W8RD 

LGL ,2 USE WHATEVER BIS IT HAS 
LAC CURP6S,3 CURRENT POSITION IN BUFFERt 
LDQ #3 GET WORD. 
TXI *+l#3#»l BUMP. 
SCA CURPOS/3 AND ST9RE» 
TXI •♦li HOW MANY BITS 8F NEW WORD, 
SXA TEMP,2 
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LAC TEMP,2 
LGl /2 SHIFT IN 
STQ CURWRD 
ANA S0377 
TXJ *+l/2,36 REMAINING IN NEW WORD 

' SXA CURBIT/2 

M. 

TRA 1/5 
* 
RDREC CALL RDATP GET NEXT RECORD 

NZT N IS IT EOF. 
TRA EOF YES* 

RDRECl AXT TAB,4 Not RESET POINTERS. 
SXA CURP8S/4 
CLA N 
STq WROCNT 
TRA SHIFTN GO SHIFT IT IN. 

STRTMS STZ CURBIT START OF MISSION 
No BITS IN CURWeRDt 

ST2 WROCNT No WORDS SIN BUFFER» 
ST2 KLAST AND THERE WAS NO LAST CHAR 
STZ NWMIS RESET NEW MISSION INDICATOR. 
TRA KBEG 

EOF CALL RDATP 
AXT Q/2 A NEW FILE ALWAYS 

STARTS A NEW CHARACTER 
ZET N IS IT D6U8LE END 8F FILE. 
TRA RDRECl Ndt IGN6RE THE FIRST E6F. 
STL E8M YES. END 8F MISSION. 
STL NWMIS 
CLA • 10 
RETURN KHAR 

ERR CALL EXIT 
TABLE EQU * 'BITS      SFFSET I 

PEC 11 
DEC 1 00000001  1 
DEC ? 00000010  2 
DEC 11 3 
DEC <♦ 00000100  <* 
DEC 11 5 
DEC 
DEC 
DEC 
DUP 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 

11 
7 
8 
1/10 
11 
3 
11 
5 
6 
11 

00000111 
C00010Ü0 

6 
7 
8 

00010011 19 
20 

00010101 21 
00010110 22 

23 
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DEC 11 24 
DEC 9 00011C01 25 
DUP 1#6 
DEC 11 
DEC 0 00100000 32 

CUR3IT PZE 
CURWRO PZE 
cgRPes PZE 
WRDCNT PZE 
KUAST PZE 
TEMP PZE 

L8RG 
ZNWMIS C8NTRL ZNWMJS 

USE ZNWMIS 
NWMIS BSS 1 
ZE8M C8NTRL ZE8M 

USE ZE8M 
E8M BSS t 
ZTAB C8NTRI ZTAB 

USE ZTAB 
P BSS 31 
N BSS 1 
TAB BSS 

END 
400 
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RAWC8N--L9GCÖM, UTILITY ROUTINE 

DECK 

PAGE   1 

$IBMAP XLÖGCÜ 

* 

* 

ENTRY 
LQGC8M NULL 

CLA* 
SUB* 
TZE 
ZAC 
TRA 

TRET   CLA 
TRA 
END 

L6GC9M 

3,4 
4#4 
TRET 

1/4 

COMPARES TWO 
ARGUMENTS AND RETURNS 
LOGICAL VARIABLE. 
TRUE IF THEY ARE EQUAL 
FALSE IF THEY ARE N8T. 

FIRST ARG. 

SET T8 RETURN FALSE. 

EQUAL» RETURN TRUE. 
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*IBMAP XRDATP DECK 
INPUT FILE ,Ml),DEFER, INPUT#BLK*2b4#BjN 
RDATP SAVE 

TSX •OPEN/4 ÜPE.N THE FILE EYERYTJME 
PZE INPUT 
STZ N A ZERO IN N MEANS 

AN E8F WAS F8UNDt 
TSX •READ/4 
PZL INPUT 
PZE RET###«2 
JÖRT TAB## ** INPUT INT8 TAB IN C6MM9N, 
LXQ »•!#* PUT COUNT 
SXA i IN Ni 

RET RETURN RDATP 
ZTAB CÖNTRL ZTA8 

USE ZTAB 
p BSS 1 
N BSS 1 
TAB sss 

END 
400 

SENTRY ADA 
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$IBFTC TFILES 
BLOCK DATA 
COMMON /ZFILE / NFILES,FILEID<20) 
DATA NFILESiFILElD/20> 

X 6HFlLE01i6HFlLE02i6HFlLE03/6HFILE0^/ 
6HFILE05#6HFILE06/6HFILE07/ 

X 6HFlLE08'6HFlLE09i6HFILE10,6HFILEll, 
6HFILE12,6HFILE13/6HFILEH/ 

X 6HFILEl5i6HFlLEl6/6HFlLEl7>6HFlLE18, 
6HFILE19/6HFILE20 / 

END 
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$IBFTC XBLK 
BLOCK DATA 
INTEGER FILEID 
LOGICAL PLTPT 
INTEGER XEMPH/HTEMPH/HTLAB/HTCHR 
INTEGER SUB 
LOGICAL LG0/LNUMG8 
REAL LFROM/LTO/LBY 
REAL LHTFR/LHTTO/LHTBY 
LOGICAL LFRG8 
LOGICAL LSGO/LSGRK 
LOGICAL ÖRD 

C 
COMMON /^ORD/ ÖRD 
COMMON /ZPLOTS/NFRAME/NPLOTSUQ) 
COMMON /ZGRIDX/ MTL(10 ) ,MTR(10), 

XL(1Q)/XR(10)/DX(10)/XEMPH(10)/ 
X NXLAB(1Q)/NXCHR(10) 
COMMON /ZGRIDH/ HTL9W(10)/HTMAX(10)/ 

DHT(1Q)/HTEMPH(10)/HTLAB(1Q), 
X HTCHR(10)/MTB(10)/MTT(10) 
COMMON /ZSUB/ SUB(IO) 
COMMON /ZPLTPT/ PLTPT(25) 
COMMON /ZVRTTL/ LVRSZ(2),LVRX/LVRY/LVRDUM(6)/VARTTL(5) 
COMMON /ZFMT/ FMT(lQ) 
COMMON /ZNVAR/NVAR 
COMMON /ZJ0B/NJ8BC/JOBID(IO) 
C9MMQN /ZLABEL/ LG0(10),LALPH(5, 

10)/LSlZE(2/10)iLNY(10)/LNX(10) 
COMMON /ZLNUM/ LNUMGO(1Q)/LNUMY(10)/ 

LNUMSZ(2/10)/LFR0M(10)> 
X  LT8(10)/LBY(10) 
COMMON /ZLFR/ LHTFR/LHTTO/LHTBY/ 

LHTIX/LHTSIZ(2)#LFRG0(10)' 
X  LFRSIZ(2) 
COMMON /ZLS/ LSG0(1Q)/LSSZ(2)/LSCHR(10)/LSGRK(10) 
COMMON / ZHTLBL/ LHTLX/LHTLY 

c 
C FMT CONTAINS THE FORMAT FOR READING THE DATA. 

DATA FMT(1)/1?H(I6J7F7.1) / 
C 
C PLTPT(I)«»TRUt MEANS PLOT THE ITH 

VARIABLE AS DISCRETE POINTS 
C tFALS. MEANS PLOT IT AS A CONTINUOUS LINE. 

DATA (PLTPT<I)/I=l>5)  /5*.FALSE./ 
C 
C THE FOLLOWING ESTABLISHES THE VERTICAL GRID (I.E. GRID FOR 
C HRIZONTAL LINES) WHICH REFERS TO HEIGHT. 
C EACH VARIABLE COULD HAVE ITS OWN GRID IF DESIRFD. 
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C HTLOW IS THE leWEST HEIGHT TO BE PLOTTED 
C HTMAX IS THE LARGEST HEIGHT To BE PLOTTED. 
C DHT IS THE HEIGHT BETWEEN GRID LINES» 
C HTEMPH INDICATES WHICH GRID LINES ARE T8 BE DARKENED. 
C        (HTEMPH«N MEANS DARKEN EVERY NTH GRID LINE) 
C HTLAB/ AND HTCHR CONTROL THE AUTOMATIC 

LABELLING 9F GRID1V. 
C THEY ARE N8 LONGER USED. 

DATA (HTL9W(I),HTMAX(I>,DHT{I)# 
HTEMPH(I)/HTLAB(J)/HTCHR(I),I«1/5> 

X / 0»*4000-/500»/10/10/0/ 
X 0»/4000»/0«/0/Q/0/ 
X 0»/4Q0Q»/500«/10/0/0/ 
X Q»/40Q0»/0«/0/Q/Q/ 
X Q»/4000t#0./0/0/0   / 

C 
C NFRAME»NUMBER 8F SEPARATE FRAMES 
C NPLOTS(I)«HeW MAYNY VARIABLES T9 PLOT ON EACH FRAME. 

DATA NFRAME#(NPL6TS(I),I*1,2) Z2/2/3/ 
DATA NVAR /5/ 

C 
C MTL/MTR/MTB/MTT CONTROL THE MARGIN 

SETTINGS 8F LEFT RIGHT T8B A 
C MTL(I>/MTR(I)/MTB(I),MTT<I) CÖNTR8L 

THE PLACEMENT OF THE GRID FOR 
C THE ITH VARIABLE» 
C THEY ARE THE MARGINS (IN RASTER UNITS) 

T8 BE LEFT ON THE LEFT/RJGHT/ 
C     BBTT9M/ AND TOP 8F THE GRID RESPECIT IVELY« 

DATA (MTL(l)/MTR(I)/MTB(I)/MTT(I)/I«l/5) / 
1 80,5*75/360* 
1 80/5/75/260* 
1 80/5/75/260/ 
1 80/5/75/260/ 
1 80/5/75/260/ 

C 
C XL/XR/DX,XEMPH,NXLAB/NXCHR ESTABLEJSH 

THE SCALLING FOR THE VARIABLES 
C     WHICH ARE PL8TTED IN THE X DIRECTION/ 

(I.E. VERITICAL GRID LINES) 
c THEIR MEANING CORRSPONDS TO BE MEANING 

F8R THE VERTICAL SCALING. 
DATA ( XLU)/XR(I)/DX(I)/XEMPH(I)i 

NXLAB(I)/NXCHR(I)/Iil/5)   / 
1   150«/^00«/50«/10/0/0* 
A   300«/800t/0»/0/0/0/ 
3 •5#/4bt/5»/2/0/0/ 
4 •5./45t/0»/0/0/0/ 
5 0«/25#/0./0/0/0   / 
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C 
C 
C SUB CONTROLS THE 9RDER IN WHICH THE 

VARIAöLES ARE PLOTTED, S 

C THE ITH VARIABLE WAS THE SUB(I)TH 
NUMBER READ FROM THE INPUT RECORD. 

DATA (SUb(I)/I«l/5) /1/2/3/4/5/ 
C 
C LVRSZ » SIZE FOR LABEL CHARACTERS 

(UE. VARIABLE ALPHA CHARS) 
C LVRX/LVRY * X AND Y C98RD  OF START OF VARIABLE TITLE 
C 

DATA LVRSZ(1)/LVRSZ(2)/LVRX,LVRY /3/3/400/12/ 
C 
C NJ8BID IS PRINTED IN THE FIRST FRAME 

9F A ROLL TQ DITIFY THE JOB. 
C NJ9BC*NUMPBER QF CHARACTERS IN JOBID. 

DATA NJQBC/JQBIDd) /7/7H WILSON / 
C 
C LGO(I)*#TRUE. MEANS THAT THERE IS 

AN ALPHABETIC LABEL ASSOCIATED 
C WITH THE ITH VARlABLEt THE LABEL IS CONTAINED IN 
C LALPH(lil) ... LALPH(5>I) 

DATA (LG8(I)/1.1/5) /3*.TRUE• /.FALSL./.TRUE.  / 
DATA (LALPH(1,I)/I«i*5)      / 

1 30HREFRACTIVITY (N UNITS) * 
2 30HREFRACTIVITY (M UNITS) / 
3 30HTEMPERATURE (DEGREES C) / 
4 Q/30HVAP9R PRESSURE (MB.) / 

C 
C LSIzE(l/I)/LSIZE(2/I) ARE THE 
C LSIZE(1/I)/LSIZE(2/I) INDICATE THE 

SIZE 9F THE LABELING F9R THE 
C ITH VARIABLE. L 

DATA ((LSIZE(I/J)/I«l/2)/J*l/5) /10*2/ 
C 
C LNX(I)/LNY<I) ARE THE X AND Y RASTER 

CÖRDINATES AT WHJCH T8 BEGIN 
C PRINTING THE LABEL FOR THE ITH VARIABLE. 

DATA (LNXU)iLNY(I),I«l,5) /4Q0/ 
36/400/ 812/400/36/2*0/400/ 812 / 

C 
C LNUMG9(I)«.TRUE. IDICATES THAT THE 

GRID F8R THE ITH VARIABLE SHOULD 
C HAVE NUMERIC LABELS ATTACED. 

DATA(LNUMG8(I)#I»1J5) /3*.TRUE./.FALSE./.TRUE./ 
C 
C LNUMSZ(l/i)/LNUMSZ(2/I) INDICATE THE 

SIZE 0F THENUMERIC LABELS. 
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DATA ((LNUMSZ(I,j),I.l,2),Jiil,5) /1Q*2/ 

PAGE 

C 
C 

c 

c 

c 
c 

c 
c 

c 
c 

c 
C 
c 

c 
c 
c 

c 
c 

LNUMY(I) IS THE Y RASTER COORDINATE 
FOR THE NUMERICA LABELS A OF THE 

ITH VARIABLE. THE X COORDINATE IS 
DETERMINED BY THE VALUSE TO BE PRINT 

DATA (LNUMY{I)/I«l/5) / 53/792/53/0/792 / 

LFROM(I),LTö(I>,LBY(I) INDICATE THE 
NUMBERS TO BE USED AS NUMERIC 

LABELS.  LABELS ARE PLACED UNDER THE 
GRID AT POSITIONS CORRESPONDING 

TO NUMBERS BETWEEN LFR8M(I), AND LTO(I), 
SEPARATED   BY   LBYd ) 

DATA   (LFRÖM(I),LTÖ(I),LBY(I),I«l/5)   /150./400.,50./ 
X   3Q0./800-/100./   0-/40-/10-/   3*0»/   0-/25-/5.      / 

LHTFR,LHTTO,LHTBY ARE SIMILAR TO LFROM, 
LTO,LBY EXCEPT THEY ARE USED 

IN LABELING THE HEIGHT COORDINATE. 
DATA LHTFR/LHTTO/LHTBY /O-/4000./500. / 

LHTIX,LHTSIZ CORRESPON TO LNUMY AND 
LNUMSZ FOR THE HEIGHT CORRD. 

DATA LHTIX,LHTSIZ(1),LHTSIZ(2) / 30/2/2/ 

LFRGO(I)cLABLL A FRAME WITH THE HEIGHT 
COORDINATES AND VARIABLE 

DESCRIPTION FREAD AS INPUT. 
DATA (LFRG6(I),I.l/5) /.TRUE-/ 

•FALSE-/»TRUE«/2*.FALSE-/ 

ORD«.TRUE. MEANS PLOT THE POINTS IN ORDER BY HEIGHT. 
ORD».FALSE. MEANS PLOT THE POINTS 

IN THE ORDER THE ARE READ IN. 
THIS ONLY EFFECTS VARIABLES FOR WHICH PLTPF*.FALSE. 

DATA ORD/.TRUE./ 

LSGO CONTROLS THE LABELING OF LINES FOR EACH VAR 
LSGO(I)-.TRUE. MEANS LAÜLL THE LINE 

WITH THE CHARACTER LSCHR(I), 
THE CHARACTER IS PLACED JUST ABOVE 

THE HEIGHEST POINT WHICH WAS PLOTTE 
DATA (LSGO(I)/1*1/5) /5*.TRUE./ 
DATA (LSCHR(I),I«l/5) /6HOOOO0N, 

6H00000M/6H00000T/7/6H00000E/ 

LSSZ CONTROLS THE SIZE OF THE CHARACTERS 
USED TO LABEL LINES. 
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DATA LSSZ(1)/LSSZ(2) /3,3/ 

C LSGRK INDICATES WHETER THE CHARACTER 
USED T9 LAbEL THE VARIABLES IS 

C To BE ROMAN OR GREEK.  LSGRK(I)■•TRUE. 
MEANS THE CHARACTFR FOR THE 

C ITH VARIABLE IS GREEK, .FALSE. MEANS ROMAN. 
DATA (LSGRK(I)JWS) /3* . FALSE .,. TRUE . , .FALSE . / 

C 
C LHTLX,LHTLY = X,Y START C86RD OF TITLE WHE SAYS 'HF+GHT» 
C 

DATA LHTLX/LHTLY /10/300 / 
END 
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*IBFTC SMLBLK 
BLOCK DATA 

C ONLY SETS VARIABLES WHICH ARE DIFFERENT 
FROM VALUSE REQUIRED F8R 

C LARGE PLOTS 
C PUTS BOTH PLOTS ON ONE FRAME IN REDUCED SIZE 
C SETS UP C8MM8NS TO PLOT A REDUCED SIZE 

INTEGER XEMPH/HTEMPH/HTLAB/HTCHR 
REAL LHTFR,LHTT9,LHTBY 
C9MM8N /ZLNUM/ LNUMG8(\Q)/LNUMY(10>/ 

LNUMSZ(2/10)/LFR8M(10)/ 
X  LT8(1Q)/LBY<10) 
C8MM8N /ZVRTTL/ LVRSZ(2)/LVRX/LVRY/LVRDUM(6)/VARTTL(5! 
C8MM8N /ZLABEL/ LG8(1Q),LALPH(5/ 

10>/LSIZE(2/10)/LNY(10>/LNX<10> 
C8MM8N / ZHTLBL/ LHTLX/LHTLY 
C8MMÖN /ZGRIDX/ MTL(10)/MTR(10)/ 

XL(1Q)/XR(10)/DX<1Q),XEMPH(10>/ 
X NXLAB(1Q)/NXCHR(10) 
C8MM8N /ZGRIDH/ HTL8W(10)/HTMAX(10)/ 

DHTU0)'HTEMPH(10)#HTLAB(10), 
X HTCHR(10),MTB(10)#MTT<1Q) 
C9MM6N /ZLFR/ LHTFR/LHTTQ/LHTBY/ 

LHTIX,LHTSIZ(2)/LFRG6(10), 
X  LFRSIZ(2) 
COMMON /ZLS/ LSG8(10)#LSSZ(2)^LSCHR(10)#LSGRK(1Q) 
C8MM8N /ZPL8TS/NFRAME,NPL8TS(10) 
DATA (HTL8W(I)/HTMAX(I)>DHT(I)/ 

HTEMPH(I)/HTLAB(I)/HTCHR(I),I«1/5) 
/   Q./40Q0./100Q./1Q/0/Q/ 
Q»/<fOQQt/0#/0/Q/0> 
0«/4Q00»/1000»/10/Q/Q/ 
0»/40Q0»/0t/0/0/0/ 
0«,40Q0«/0t/0/Q/0     / 

DATA   (MTL(I)/MTR(I)/MTB(I>/MTT(I)/I»l,5)   / 
1   80/500/75/660/ 

80/500^75/660/ 
575/0/75/660/ 
575/0/75/660/ 
575/Q/75/660       / 

DATA  LHTBY   /lOOQt/ 
LNUMY   /53/392/53/0/392/5*0/ 
(LNX(I)/LNY(I)   /I»l/5)   /150/ 

36/150^12/670/36/2*0/670/412 / 
LHTLX/LHTLY / 10/150/ 
LSSZ /2/2/ 
NFRAME /l/ 
NPLÖTS(I) /5/ 
LVRSZ/LVRX/LVRY / 3/3/300/12 / 

x 
X 
X 
X 
X 

DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
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END 
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10 0 

$IBFTC XPLöT 

C8MM8N /ZVAR/ VAR{2QQ0/5) 

C8MM9N /ZHT/ NPTS/HT(2000) 
C8MM8N /ZPieTS/NFRAME,NPL8TS(10) 
CeMMeN /ZQRIOH/ HTL8W(10)iHTMAX(10)/ 

DHT(10)iHTEMPH(10)/HTLAB(lO)/ 
X HTCHR(10)#MTB(10)#MTT(10) 
C8MM8N /ZGRIDX/ MTU10>/MTR(10), 

XLUQ)>XR(10)/DX(10)/XEMPH(10)> 
X NXLAB(1Q)*NXCHR<10) 
COMMON /ZPLTPT/ PLTPT(25) 
C8MM8N /ZSUB/ SUB(IO) 
C8MMQN /ZJ8B/NJ8BC/J8BID(10) 
INTEGER SUB 
LOGICAL PLTPT 
INTEGER HTEMPH,HTLAB,HTCHR,XEMPH 
EXTERNAL TABLlV 
WRITE(6#902) 
CALL CHSIZV(15#9) 

CALL RJTSTVU50/150/TABL1V) 
CALL RITE2VI50/500/1000 /90/1/NJ8BC/-1/J8BID/NERR  ) 
CALL PRINTV(«7/7HSCHWARZ/50/50) 
C8NTINUE 
CALL INPUT 
CALL 8RDER 
NVARaO 
D8 300 NFR«1/NFRAME 
CALL FRAMEV(2) 
N2»NPL8TS(NFR) 
D8 200 I*l/N2 
NVAR.NVAR*! 
NS»SUB(NVAR) 

C NS«0 INDICATES THAT THAT VARIABLE IS MISSING* 
IF(NS.EQ.O) G8 T0 200 
CALL $ETMIV(MTL(NVAR)#MTR(NVAR)/MTB(NVAR)^MTT(NVAR) ) 
CALL GRID1V(2#XL(NVAR)/XR(NVAR)/ 

HTL8W(NVAR)/HTMAX(NVAR)/ 
X DX(NVAR)/DHT(NVAR)/XEMPH(NVAR)/ 

HTEMPH(NVAR)/NXLAB(NVAR)/ 
X HTLAB(NVAR)/NXCHR(NVAR)>HTCHR(NVAR) ) 
CALL TITLE(NVAR) 
lF(,NeTtPLTPT(NFR>) G8 T8150 
CALL APL8TV{-NPTS/VAR(1/NS)/HT/1/1/1/42/NERR) 
IF(NERR.GT.O) WRITE(6/900) NERR 
G8 T8 200 

150 NERR«0 
DB 160 J»1/NPTS 
JL«J+1 
NXL«NXV(VAR(J/NS)) 
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NYL«NYV(HT(J)) 
IF(NXl.NE.Q »AND. NYLtN£#0) GO T6 165 

160 NERR-NERR+1 
165  DQ 180 J*JL#NPTS 

NXN«NXV(VAR<J,NS)) 
NYN «NYV(HT(J>) 
IF(NXN .EQ.O tÖRt NYNtEQ.Q) GO TÜ 170 
CALL LINEV(NXL,NYL/NXN,NYN) 
NXL*NXN 
NYL«NYN 
Go TO 180 

170 NERR*NERR+1 
180 CONTINUE 

IF(NLRR.NE.Q) WRJTE(6/900) NERR 
200 CONTINUE 
300 CONTINUE 

G9 T6 100 
900 F9RMAT( 11H THERE WERE,I5,12H BAD POINTS.) 
901 F0RMAT(1H1,9X,6HHEIGHT/(1QX,6F10.2)) 
902 F6RMAT(1H1) 

END 
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•IBFTC XINPUT 
SUBROUTINE INPUT 
COMMON /ZHT/ NPTS#HT(8000) 
COMMON /ZVAR/ VAR(2000,5) 
COMMON /ZVRTTL/ XVTTL(5)iYVTTL(5),VARTTL(5) 
COMMON /ZNVAR/NVAR 
COMMON /ZFMT/FMTdO) 
COMMON /ZFILE/ NFJLES#FILEID(20) 
INTEGER FILEID/FIIE,FIL 
INTEGER CURFIL 
INTEGER XVTTLiYVTTL 
LOGICAL EOF 
DATA MAXPTS/2000/ 
DATA NST0P/6H*ST0P* / 
DATA CURFIL/1/ 

C 
c 
c 

10 0 

AND APPROPRIATE DATAS. 

no 
C THE 

120 

c 

130 
C SKIP 

• EQt 
tLT. 
IS 

FILE) GO TO 150 
FILE) 00 TO 130 

BEFORE CURRENT FILE 
MISSR 

HO 

150 
200 

290 
300 

INPUT SUBROUTINE 
READ IN REQUESTS. 
NPTS • 0 
READ(5/900) MJSSR,KLOW,KHIiCeNTEX,VARTTL 
IF( MISSR »EQ« NSTOP) STOP 
DO 110 FIL»1/NFILES 
FILE • FIL 
IF(FILEID(FIL).EQ»MISSR) GO TO 120 
WRITE(6*901) MISSR 
REQUESTED MISSION IS NOT ON THE TAPE. 
GO TO 100 
IF(CURFIL 
IF(CURFIL 
THIS FILE 
WR1TE(6,902) 
GO TO 100 
NSKIP ■ FILE^CURFIL 
FILES TO PROPER ONE 

DO 140 N»1#NSKIP 
CALL SKPFIL 
CURFIL-FILE 
CONTINUE 
READU/FMT) K0UNT#HT(NPTS+1 )/ ( VAR (NPTS+1/ I ) / Iil/NVAR ) 
IF(E0F(1)) GO TO 290 
IFUOUNT tLT. KLOW) GO TO 200 
IF(KOUNT .GT. KHJ) GO TO 300 
NPTS ■ NPTS+1 
JF(NPTS .GEt MAXPTS) GO TO 3OO 
IF(KOUNT «EQ* KHI) GO T8 300 
GO TO 200 
CURFIL"CURFIL+1 
WRITE(6/903) VARTTL,MISSR,KLOW,KHI,NPTS 
IF(NPTS .EQ. 0) GO TO 100 
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RETURN 
900 FeRMAT(A6/2X/2l5/Al,5A6) 
yOl FÖRMAT(20H0THERE IS N9 MISSION 

A6/17H REQUEST IGNORED*  ) 
902 F0RMAT(20H0REQUEST FOR MISSION 

A6/17H IS OUT 9F 6RDER./ 
X i7H REQUEST IGNORED.   ) 

903 FORMATdlHOGRAPHS F»R# IX, 5A6, 3X, 
7HMISSI8N/A6/5H FR8M,I5/3H T0# 

X I5#1H.#I6/13H DATA POINTS. ) 
904 F9RMAT(A1#10I5) 
905 F8RMAT( 25H T88 MANY EXCLUSION CARDS) 

END 
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*IBFTC XINRAD 
c INPUT ROUTINE 

PROCESSED 

FOR THE RADIOSONDE DATA 
(WHICH HAS AUREADY BEEN 

öNTQ A TAPE) 

SUBROUTINE INPUT 
INTEGER VARTTL/FIXTTL 
DIMENSI8N KDAY(5Q)/KSTAT(50)/FJXTTL(5) 
L9GICAL FIRST 
LOGICAL EOF 
C9MMÖN /ZHT/ NPTS/HT(3000) 
COMMON /ZVAR/ VAR(2000/5) 
COMMON /ZVRTTL/ XXV(10),VARTTL(5) 
COMMON /ZSUB/ NSUB(IO) 
DIMENSION ISUB(IO) 
DATA ISUB/5/4/l/3/2*5*0/ 
LOGICAL ALLSTA/ALLDAY 
DATA FIXTTL(I) /30HSTAT/DAY,HR 

DATA FIRST/.TRUE*/ 
C ONLY DO INITIALIZATION ONCE 

IF(.NOT.FIRST) GO TO 100 
D9 10 Iil/5 

10    NSUB(I)iISUBU) 
READ(5/900) NSTAT/ (KSTAT(I)/ I»1/NSTAT) 
REAp(5/900) NpAY,(KQAY(I),I«1/NDAY) 
WRITE(6/901) NSTAT/(«STAT(I)/ I•1/NSTAT) 
WRlTE(6/902) NDAY, (KDAY(I)/I * 1/NDAY) 
ALLSTA-NSTAT.LE.O 
ALLDAY * NDAY.LE.Q 

100  FIRSTs«FALSE- 
C READ HEADER RECORD 

READ(l) MSTAT,NX/NX,NX,MHR/MDAY/MMO,IBOT/IT0P 
IF(E9F(1)> ST9P 
READ(l) (<VARU/J)/J-l/4)/Nl/5Q0) 
READ(l) SKIP 
IF(ALLSTA)   GO   T9   HO 
DO   130   W/NSTAT 

130     IF(KSTATd)tEQ.MSTAT)   G9   T9   140 
G9 T9 100 

140  IF(ALLDAY) G9 T9 160 
DO 150 Ifl/NDAY 

150  IF(KDAYU) #EQ. MDAY) GO TO 160 
G9 TO 100 

160  CONTINUE 
D9   180   1-1/5 

180     VARTTLU)*FIXTTLU> 
VARTTLO)   »   MSTAT 

VARTTL(4)PMDAY 
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VARTTU5) » MHR 
WRITE(6,903) VARTTL 

C     THE DATA MUST BE MADE INTO WHAT WE WANT To PLOT. 
NPTS-IT0P-IB8T+1 
DO 200 Nsl/NPTS 
NNPN+IbÖT-1 

C VAR{3) IS HT 
HT!N)*VAR(NN,3) 

C VAR(1) IS TEMPERATURE 
VAR(N/1) = VAR(NN#1) 

C VAR(2) IS DLW POINT> CHANGE IT TO VAPOR PRESSURE 
c THE FORMULA USED IS AN EMPIRICAL RELATI6N 

DETERMINED BY JOHN SKILLMAN 
VAR(N/2)« 10«**(25.Q58-30Q9.5/(273.2+VAR(NN,2) ) 

X  -5.439*ALQG10(273.2+VAR(NN,2)) ) 
C VA.R(^) IS M# IT DOES NOT HAVE TO BE CHANGED. 

VAR(N*4)*VAR(NN,4) 
C SETUP VAR(5) AS N. 

VAR(N/b) «VAR(NN/if)«VAR(NN#3>/6371«2F3 »ltE6 
C     VAR 3 IS POTENTIAL TEMPERATURE 

PRES«1013.#EXP(-980.#HT(N)M00./2.87E6/?80» ) 
VAR(N*3)«<VAR(N#l)+273»)*(1000./PRES)**.286-273*0 

200 CONTINUE 
RETURN 

900 FORMAT(I6*11A6/(12A6)) 
901 F0RMAT(1H1,I4,10H STAT IONS.11A6/(15X,12A6)) 
90?  F0KMAT(I5J6H DAYS.4X,11A6/(15X,12A6)) 
903  F9RMAT(5X/bA6) 

END 
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$IBFTC X9RDER 
SUBROUTINE QRDER 
C8MMÖN /Z9RD/ 9RD 
C9MM9N /ZHT/ NPTS,HT(2000) 
C9MM9N /2VAR/ VAR(2000,b) 
LOGICAL ÖRD 
DATA MAXVAR/5/ 
L9GICAL UP/D9WN 
iF(.NÖTtöRD) RETURN 
UP • HT(NPTS) tQTt HT(1) 
SORT WILL BE ASCENDING 9R DESCENDING 

DEPENDING 9N 9VERALL 
DIRECTI9N. 
D9WN « tNOT» UP 
N • 1 

100 IF (N .GEt NPTS) RETURN 
IF(UP«AND.HT(N)tGT»HT(N+l) ) G9 T9 150 
IF( D9WN.ANDtHT(N).LT.HT(N+1) ) G9 T9 j50 
N ■ N*l 
QO T9 100 

150 C9NTINUE 
X « HT(N) 
HT(N)»HT(N4l) 
HT(N+1)«X 
D9 200 I»1/MAXVAR 
X«VAR(  N#I) 
VAR(N/I)«VAR(N*1,I> 

200 VAR(NH/I)«X 
NiN«l 
IF(N.LE* 0) N»l 
G9 T9 100 
END 
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$IBFTC XTT 
SUBR8UTINE TITLE(NVAR) 
EXTERNAL TAbLlV 
EXTERNAL TABL2V 
INTEGER SUB 
INTEGER XVTTL/YVTTL 
REAL LHTFR/LHTT8,LHTBY 
LOGICAL LFRG8 
LOGICAL LG6/LNUMG9 
LOGICAL LSGö/LSGRK 
REAL LFKÖM^LTOiLBY 
COMMON /ZLS/ LSG8(10)/LSSZ(2)/LSCHR(10)/LSGRK(1Q) 
COMMON / ZHTLBL/ LHTLX,LHTLY 
CöMMQN /ZVRTTL/ LVRSZ(2),LVRX,LVRY,LVRDUM(6),VARTTL(5) 
CÖMM8N /ZLABEL/ LG9(10)/LALPH(5/ 

10),LSIZE(2/10)/LNY(10)/LNX(10) 
C8MM8N /ZLNUM/ LNUMGÖ(10)/ LNUMY(10)/ 

LNUMSZ(2,10),LFReM(lQ)> 
X  LT8UQ)/LßY(10) 
CÖMM8N /ZLFR/ LHTFR,LHTT8/LHTBY/ 

LHTIX#LHTSri(2)#UFRCie(lQ)j 
X  LFRSIZ(2) 
C8MM8N /ZVAR/ VAR(2Q00/5) 
C8MM8N /ZHT/NPTS/HT(2000) 
C8MM8N /ZSUB/ SÜD(lO) 
NUSLD*Ü 
lF(»NÖTiLFRG8(NVAR)) G8 T8 150 
CALL CHSIZV(LVRSZ(1)/LVR$Z(2)) 
CALL RITSTV(5*LVRSZ(i),^6,TABLlV) 
CALL R ITE2V(LVRX,LVRY,1023/90/1/30/«1/VARTTL/MUSED) 
CALL CHSIZV(LHTSIZ(1)/LHTSIZ(2)) 
CALL RITSTV(LHTSIZ(l)*5+3/26/TABLlV) 
CALL RITE2V(LHTLX,LHTLY,1Q23/180/ 

l#l5/-lil5HHEIGHT (METERS)/NUSED) 
AT»LHTFR 

125 CALL BN6CDV(AT/BCD/NDS) 
CALL R I TE2V(LHTIX/NYV(AT)/1000/90/1>NDS/«1/BCD/NUSED) 
AT*AT+LHTBY 
IFUT.LE.LHTT8) G8 T8 125 

150 CONTINUE 
IF(.N8T. LG8(NVAR)) G8 T8 200 
CALL CHSIZV(LSIZE(1/NVAR)/LSIZE(2/NVAR) ) 
CALL RITSTV(5*LSIZE(l/NVAR)4.3/26/TABLlV) 
CALL RITE2V(LNX(NVAR)/LNY(NVAR>, 

1000/90/1/30/-1/LALPH(1/NVAR)/ 
X  NUSED) 

200 C8NTINUE 
IF (•NöT»LNUMG8(NVAR))  G8 T8 300 
CALL CHSIZV(LNUMSZ(1/NVAR)/LNUMSZ(2/NVAR) ) 
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CALL RITSTV(5#LNUMSZ(l,NVAR)+3/26/TABLlV> 
AT » LFRÖM(NVAR) 

250 CALL BNBCDV(ATiBCDzNSD) 
LEFT»NSP*   (5*LNUMSZ(l,NVAR)+3)   -3 
CALL   RITE2V(NXV(ATNLEFT,LNUMY(NVAR), 

1023,90*1/NSD*-1/BCD,NUSED) 
AT • ATfLBY(NvAR) 
IF(AT.LE.LTO(NVAR)) GO To 2b0 

300 CONTINUE 
IF(.NeT.LSGÖ(NVAR)) G8 T6 350 
NS»SU6(NVAR) 
H««Q 
D9 310 I«X#NPTS 
IF( HtGE.  HT< X) töRf NYV(HT(I)).EQ«0 

tORt NXV(VAR(I#NS)) .EGUQ) 
X  GO TO 310 
H»HT(I) 
X-VAR(IiNS) 

310 CONTINUE 
CALL CHSUV(LSSZ(1)/LSSZ(2>) 
lF(.N8T#LSüRK(NVAR)) CALL VCHARVOO, 

l,NXV(X).5*LSSZ(l),NYV(H)+3, 
X  LSCHR(NVAR)zTAßLlV) 
IF(     LSGRK(NVAR)) CALL VCHARV(90, 

l/NXV(X)-5»LSSZ(l)iNYV(H)^3/ 
X  LSCHR(NVAR)/TABL2V) 

350 CONTINUE 
RETURN 
END 

$IBFTC XSKP 
SUBROUTINE SKPFIL 
LOGICAL EOF 

10 READU/11)   I 
11 FORMAT(Al) 

IF(EÖFd)) RETURN 
G8 TO 10 
END 
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TRACE SUBROUTINES 

TRACE Main routine controls flow of program. 

XGETCR Reads control cards and profiles.    Sets up COMMONS for 
tracing.    Returns when a *TRACE card is encountered. 

XGETFA. Sets up for next ray,   if any. 

XBUMP Performs iteration. 

XHTINT Function which returns refractive indexes.    Its arguments are 
height and range and it normally performs some interpolation. 
Also puts in common the limits of linearity for the interpola- 
tion it performed. 

XDFIND Utility routine to locate data in a table. 

I 
XATTEN Computes attenuation and reflection from layer or surface. 

XPRINT Produces all printed output. 

SFINISH Logical function which decides whether or not to continue 
tracing current ray. 

TRCBLK Block data containing certain defaults and sizes. 

XPL.RAY Performs manipulation of intermediate plotting tapes at end 
of ray. 

XOUTAL Performs plotting of all rays traced since it was last called. 
This is the only routine which calls the assembly language 
plotting routines. 

XPLTPO Adds current position to intermediate plotting tape. 
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C 
c 
c 
c 
c 

c 
c 

c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 

c 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 

^HT,NTHFTA,NELjNN,NRNG 
CHT,CTHETA,CEl,CN,CRNG 
NP0S(5)>CP6S(5) 

$IBJ8B MAP 
$IBFTC TRACE 

LOGICAL SUC 
OeUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 

'CAL HOLD 
COMMON /ZHSLD/HOLD 
C0MM9N /CURPES/ CHT,CTHETA#CEL,CN,CRNG 
C8MM8N /NXTP8S/ NHT,NTHETA,NEL,NN,NRNG 
EQUIVALENCE (CP8S(1),CHT ), {NPOS(1),NHT 

AUTHOR. JERALD SCHWARZ 
DATE JUNE 1969- 

C8MM8NS AND VARIABLES 
/CURP8S/  C8MM8N CONTAINING THE CURRENT 

POSITION OF THE RAY 
CHT* CURRENT HEIGHT (IN METERS) 
CTHETA = CURRENT THETA (EARTH 

CENTRAL ANGLE IN RADIANS) 
CEL « CURRENT ELEVATI8N 8 ANGLE (IN RADIANS) 
CN» CURRENT REFRACTIVE INDEX 
CRNG* CURRENT RANGE (ALONG EARTH) IN METERS» 

/NXTP8S/ C8MM8N C8NTAINING THE NEXT P8SITI8N 8F RAY 
I.E. P8SITI8N BEING CALCULATED. 
VARIABLES ARE SAME AS IN 

CURP8S EXCEPT NAMES HAVE N AS PREFIX 
/ZTRCP/  CONTAINS TRACE CONTROL PARAMETERS 

■ START RANGE OF NEXT RAY 
* START HEIGHT 8F NEXT RAY (IN METERS) 
i START ELEVATI8N 8F NEXT RAY (IN RADIANS) 
* RANGE AT WHICH T8 STOP TRACING 

« NUMBER 8FRAYS LEFT T8 
TRACE IN THIS SET (A SET IS DETER- 

MINED BY VÖMP AND DEL) 
VBMP C8NTR8LS WHICH START PARAMETER 

SHOULD BE INCREMENTED 
»1 INCREMENT START RANGE. 
«2 INCREMENT START HIEGHT. 
«3 INCREMENT START ELEVATI8N. 

s AMOUNT T8 INCREMENT PARAMETER 
EACH TIME PR8GRAM STARTS A NEW 

RAY. 
ERAD * EARTH'S RADIUS IN METERS. 
IXPR8F ■ THE NUMBER 8F THE CURRENT PROFILE. 
SNELLC * THE CONSTANT 8F 

SNELLS LAW FOR THUS RAY. 
I.E. N*<1•+HEIGHT/RADI US)*COS<ELEVATION) 

/ZUP/ UP » .TRUE« WHEN RAY IS PROCEEDING UPWARD 

STRTRG 
STRTHT 
STRTEL 
STPRNG 
BMPCT 

DEL 

/ZRAD/ 
/ZIXP/ 
/ZSNELL 
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C »FALSE WHEN RAY IN GOING DOWNWARD» 
C IT IS SET BY GETRAY ANQ CHANGED BY BUMP. 
C  /ZPROF/  CONTAINS INFORMATION ABOUT PROFILES 
C     NUMP» NUMBER OF PROFILES IN CORE. 
C     PHTU/J) « HEIGMT 8F ITH POINT OF JTH PROFILE* 
C     PN(IJJ) ■ REFRACTIVE INDEX OF ITH POINT 8F JTH PROFILE 
C     MAXP(J) * NUMBER OF PRINTS IN JTH PROFILE 
C    PRNG(J) ■ RANGE AT WHJCH JTH PROFILE IS SITUATIED 
C  /ZDIM/ 
C     DIMP1 ■ LIMIT OF NUMBER OF POINTS IN A PROFILE 
C     DIMP2 • LIMIT ON NUMBER OF PROFILE 

S IN CORE (I.E. ON A PATH) 
C  /ZTITLE/ TITLE'BCD ARRAY WITH LABELING 

FOR THIS SET OF TRACES» 
C  /ZDELHT/ DELHT ■ INCREMENT IN HEIGHT BETWEEN POINTS. 
C IT IS USED BY BUMP TO GET NHTt 
C /ZESC/ ESCAPE « .TRUE» INDICATES THAT 

THE RAY IS ABOVE THE PROFILE 
C IN CURRENT USE» THUS IT HAS 

ESCAPED AND TRACING STOPS. 
C  /ZPRN/ PRINT « «TRUE. INDICATE THE RAY SHOULD BE PRINTED. 
C  /ZLEVEL/ CONTROLS INTERPOLATION IN RAYNGE. 
C     NLEV« NUMBER OF LEVELS (MUST BE 

SAME IN EACH PROFILE OF A PATH) 
C     LHT(IiJ) » HEIGHT OF ITH LEVEL IN JTH PROFILE» 
C        THE ATMÖSPHER JS ASSUMED TO 

BE LINEAR ALONG A PATH BETWEEN 
C THE POINTS AT HEIGHT LHTU/J) AND RANGE (LHT 
C THE POINTS AT HEIGHT LHTUl 

J) AND RANGE PRNG(J) AND THE POINT 
C        AT HEIGHT LHT(I#J*l> AND RANG(PRNG(J*l) 
C  /ZREFL/ C0NTR8.S REFLECTION FROM ELEVATED LAYER« 
C     REFL»«TRUE» WHEN REFLECTION IS 

TO BE COMPUTED (SET BY »REFLECT CAR 
C     LOSTitTRUE» WHEN DUE TO REFLECTIONS 

SIGNAL HAS BECOME TOO WEAK TO 
C BE FOLLOWEDD. 
C     STREN*STRENGTH OF RAY CURRENTLY 

(AS FRACTION OF ORIGINAL > 
C    STPSIGi STRENGTH AT WHICH TO STOP 

TRACING (I AS A FRACTION OF ORIGI 
C     LREFL» LEVEL NUMBER OF LAYER TO 

BE USED FOR REFLECTION» 
C    FREQiFREQUENCY (IN HERZ) TO BE 

USED IN CALLELATING ATTENUATION 
C 
C 
C  SUBROUTINES..»»». 
C 
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C 
C 

C 
c 
c 
c 

c 
c 

c 
c 

c 
c 
c 

c 
c. 

c 
c 
c 
c 

c 
c 
c 

c 
c 

c 
c 

GETRAY. 
THIS SUBROUTINE INITIALIZES /CURP8S/ 

FBR THE NgXT RAY TO BE 
TRACED.  IT RETURNS THE VALUE 

•TREt IN ITS ARGUMENT IF THERE 
IS ANOTHER RAY TO BE DeNE AS SPECIFIED 

ON THE TRACE CARDt 
OTHERWISE IT RETURNS .FALSET 

HTINT<HT#RNG). HEIGHT INTERPOLATION 
HT» HEIGHT/ RNG A RANGE, 
THIS FUNCTION HAS AS ITS VALUE 

THE INDEX $F REFRACTION AT THE 
GIVEN HEIGHT AND RANGE» 
IT HAS AN ALTERNATE ENTRY POINT 

HTINTN WHICH IS USED FOR THE FIRST 
CALL OF A RAY.TO INITIALIZE THE 

'WINDOW» AT T WHICH THE  FUNCTION 
IS LOOKING, AFTER THAT THE »WINDOW» 

MOVES WITH THE RAY. 
GETCRÜ. GET CARDS 

THIS ROUTINE READS CONTROL CARDS 
WHICH SET VALUES IN COMMONS. 

IT RETURNS AFTER IT ENCOUNTERS A *TRACE CARD, 
BUMP." 

THIS ROUTINE PRFÖRMS THE ITERATIVE 
PROCESS OF DETERMINING 

THE NEXT POSITION OF THE RAY. 
IT TAKES INTO ACCOUNT TURNING 

POINTS, REFLECTION FROM 
AND REFLECTION FR&M A LAYER (UNDER 
IT CALLS HTINT . 

DFIND. 
THIS IS A UTILITY ROUTINE USED 

TO FIND VALUES IN ARRAYS. 
PRINT (ENTRY POINTS»STRTRY ,   0UTPÖS) 

THIS SUBROUTINE PERFORMS THE PRINTING 
STRTRY IS CALLED WHENEVER AN ARAY 

IS INITIALIZED, (CALLED BY GETRA 
OUTPOS IS CALLED (BY MAIN) FOR 

EVERY POINT COMPUTED.  IT CALLS FLT 
OUTRAY 

THIS SUBROUTINE IS CALLED WHENEVER 
A RAY IS COMPLETED.  ITS MAIN 

FUNCTION IS TO CONTROL THE TAPES 
USED IN THGE PLOTTING. 

OUTALL 
THIS ROUTINE IS CALLED WHENEVER 

A GROUP OF ARRAYS HAS BEEN COMPLET 
IT PERFORMS THE PLOTTINGt  IT IS 

THE ONLY ROUTINE WHICH CALLS THE 

THE SURFACE 
CONTROL OF REFL) . 
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C    PLOTTING ROUTINES.  THUS IF THE 
PR8QRAM IS T8 BE REWRITTEN T8 

C    PRODUCE PL6TS USING DIFFERE 1 
SUBROUTINES THIS IS THE ONLY 

C    SUBROUTINE WHICH WOULD HAVE To BE CHANGED. 
C  PLTP6S. 
C     CALL TO CONTROL THE PLOTTING F9R 

EACH POINT (I.E* IT WRITES INTERM 
C     TAPES« 
C  ATTEN. FUNCTION WITH TW8 ENTRY PQJNTS 
C    ATTEN = COMPUTES THE ATTENUATION 

COEFFICIENT FOR REFLECTION 
C       FR8M THE ELEVATIED LAYER AND 

THE ANGEL AND RANGE SPECIFIED. 
C     5URFAT* ATTENUATION DUE TO A REFLECTION 

FROM THE SURFACE AT THE 
C        ANGLE SPECIFIED. 
C 
C 

CALL PLINIT 
C READ CONTROL CARDS/ AND PROFILES 

100 CALL GETCRD 
C INITIALIZE FOR TRACING A RAY 

11C CALL GETRAY(SUC) 
C IF NO MORE RAYS HAVE BEEN SPECIFIED 

GET MORE C0NT8RL CARDS. 
IF(.NOT.SUC) GO TO 160 
CALL 8UTP0S 

130 CALL BU^P 
CALL FIMSH(SUC) 
DO 140 1*1/5 

14C CPOSdMNPOSU) 
CALL ÖUTPOS 
IF(SUC) GO TO 150 
GO TO 130 

C WHEN RAY lb FINISHED TAKE APPROPRIATE ACTIONS. 
150 CALL OUTRAY 

GO TO 110 
160 IF(.NOT.HOLD) CALL 8UTALL 

GO TO 100 
END 

I 
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$IBFTC XGETCR 
SUBROUTINE GETCRD 
DOUBLE PRECISION PHT/PN,PRNG 
INTEGER CTL<15)#TYPE 
INTEGER PENO 
INTEGER 0IMP1,DIMP2,D!:MLX 
INTEGER TYPEliNAMES(3) 
LOGICAL PRINT 
LOGICAL HOLD 
DeUdLE PRECISION LHT 
REAL PLPAR(6) 
REAL PLTDEF(6) 
INTEGER T1/T2 
LOGICAL PLÖT/TEND/FfR$TR 
LOGICAL REFL/LeST 
COMMON /ZREFL/ REFL,LOST,STREN,STPS1G,LREFL,FREQ 
COMMON /ZDIM/ DJMP1,DIMP2#DIMLX 
COMMON /ZPLOT/ PLaT#PLFRNQ/PLDRNG/ 

PLML0,PLHH1#PLDEN>PLHGRD, 
X  THmO)jTRNGt*0)#Tl/T2#TEND#FlRSTR,NRAY 
COMMON /ZLEVEL/ LHT(20>lO)iNLEV 
COMMON /ZTITLE/ TIU.EU3) 
C9MM0N /ZPRN/PRINT 
COMMON /ZPROF/ PHT(200/10)#PN(200/ 

10)#PRNG(10)/MAXP(10)/NUMP 
COMMON /ZTRCP/ $TRTRG,STRTHT/STRTEL# 

STPRNG/BMPCT/VÖMP/DEL 
COMMON /ZDELHT/DELHT 
COMMON /ZHOLD/ HOLD 
DIMENSION TRCPAR(7) 
DIMENSION PARAM(7) 
DATA <CTL(I>/1*X/X5) /5H*PATH/ 

5H*STOP>5H*PROF#6H*PRINT,6H*N8PRJ, 
X 6H#TRACE#5H*PL8T#6H»NePLe#6H»DELHT/6H#REFLE#6H#NeREP# 
X  5H*H0LD/6H*H0LDE/2*Q/ 
DATA MAXTP /15/ 
DATA (NAMESU)/J*l>3) /5HRANGE/6HHEIGHT,2HEL/ 
DATA PEND /5H#PEND/ 
DATA LEV/6H*LEVEL / 
DATA PLTDEF/Ot/100»/0»#4000«#X0O»#900#/ 
EQUIVALENCE (PLFRNG,PLPAR(X)) 
EQUIVALENCE (STRTRG,TRCPARH)) 
DOUBLE PRECISION INT/X,Y,XX,X2,Yl,Y2 
INT(X/X1,YX/X2/Y2) * (X«XX>/(X2-X1)*(Y2»YX) + YX 
WRITE(6#9XX) 

C READ CONTROL CARDS AND PROFILES. 
XOO CONTINUE 

READ(5/900) TYPE#TYPEJ#PARAM 
WRITE(6#906) TYPE/TYPEX 
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09 110 N*1/MAXTP 
110 1F(CTL(N),EQ*TYPE) Gö T8 (200* 

250/300/350/360/400/500/600/370/ 
X  650/660/670*680 ) / N 
WRITE<6/901> TYPE#PARAM 
G8 T8 100 

C *PATH 
200 NUMP*0 

G8 T8 100 
C *ST8P 

250 ST8P 
C *PR8F 

300 NUMp*NUMP+l 
IF(NU^P .GT» DJMP2) GO T8 320 
PRNG(NUMP) » PARAM(1)*1000. 
WRITE(6*907) NUMP#PRNG(NUMP) 
IF(NIJMP.GT.1 .AND, PRNG(NUMP).LE»PRNG(NUMP» 

1))WRITE(6#919) 
IF(NUMPtGT»l -AND» PRNG ( NUMP > »IE tPRNG ( NUMP- 

1))G8 T8 321 
N»0 

C THE GROUND IS ALWAYS A LEVEL 
NL"1 
LHT(1/NUMP)»0# 

310 READ(5/9C2) TYPE/PHT(N+l/NUMP),PN{N+l/NUMP) 
IF(TYPEtEQ.PEND) G8 T8 340 
NwN+1 
PN(N/NUMP) *!•♦ PN(N#NUMP)*l»E-6 
IF(N.GE.DIMPl) G8 T9 330 
IF(TYPEtEQtLEV) Ü8 T8 340 
CAPN* <PN(N#NUMP>»1«>*1*E6 
WRITE(6>908) TYPE/PHT(N#NUMP),CAPN 
JF(N.GT.l »AND. PHT(NjNUMP)»LTtPHT(N- 

1/NUMP) ) G8 T8325 
G8 T8 310 

320 WRlTE(6/903> 
321 \UMRsNUMP-l 

G8 T8 33 
325 WRlTE<6/920) 

N*N#1 
G8 T8 310 

330 WRITE(6#904) 
335 READ(5/902) TYPE 

IF(TYPE «EQ. PEND) G8 T8 100 
G8 T8 335 

C 
340 NL*NL+X 

LHT(NL/NUMP)»PHT(N/NUMP) 
CAPN»(PN(N#NUMP) - 1. ) *1•E6 
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NRJ TE ( 6, 914 ) Hli PHT ( N> NUMP) , CAPN 
IF(N.GT.l tANDi PHT(N/NUMP).LT»PH7(N- 

1/NUMP) ) Go T8325 
IF(TV;    .PEND) G6 T8 310 

C 
3^5 NRlTCitl9Q8) TYPE 

■ 

C ALL PROFILES MUST HAVE THE SAKE NUMBER OF   LEVELS 
IP(NU^P.EQ.l) NLEV*NL 
IFiNttEQtNLI        100 
NLEV»MI'Hi -L^NLEV) 
.'RIU(6#917) NLEV 
Go TO 100 

C #PRINT 
350 PRlNT*tTRUE« 

GO TO 100 
C N8PRI 

360 PRlNtitFALSI 
G9 TO 100 

C »OELHT 
37    . Hi   = PARA^(l) 

WRlTB(6f9i3) CELHT 
G6 T6 100 

C »TRACE 
^00 oe 4ic m>7 
410 TRCPAMI>»PARAM<I) 

STRTT        »1000» 
STPRN6«STPRN0#1000« 
READ(5/905) TITLE 
IF(VÖMP#EQt|t) DEL*DEL*1000. 
lF(VBMPiLT»li »ÖRf VBMP.GT»30 BMPCT»1. 
WRlTE(6i912) TITLE 
WRITE(6.909) STRTRG,STRTHTiSTRTEL,STPRNG 
NBMP*VBMP 
MBMP* BMPCT 
IF(3MPCT .GT. It) 'WRITEC6/910) 

\PiNAMES(NBMp),NBMP,DEL 
C INITIALIZE PARAMETERS FOR PLOTTING» 

IF(MüLÜ.AND. NRAY.NE.O) RETURN 
NRAYcC 
Tfl 
T8»3 
TEND * .TRUE. 
REWIND Tl 
REWINI D T2 
RETUR! N 

*PLÖT 
500 PLÜT« •TRUE. 

D8 511 t 1=1/6 
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PLPAR(I)«PARAM(I) 
510   IF(PARAM(I)tEQ.O«)   PLPARU > »PLTDEFU > 

PUFRNG5PLFRNG*1,E3 
PLDRNG»PLDR\G*l«E3 
WRJTE(6/916)   PLPAR 
Ge   TO   100 

C   #N8PL8 
600  PLeT».FALSEf 

Ge TO  100 
C  *REFLE 

650  REFl*.TRUE. 
LREFL*PARAM(1) 
IF(LREFL.EQ.O)   IREFL»2 
IF(PARAM(2).IE.C«>   PARAM(2)P100. 
STPSIG**ABS(PARAM(2)) 
IF(PARAM(3)#ER.CO   PARAM(3)«50- 
FREQ«PARAM<3)*ltE6 
WRITE(6#918)   LREFL#STPSIG#PARAMO) 
GO   T8   100 

C   #N8REFL 
660  REFL*.FALSEi 

GO   T8   100 
C   «H8LD 

670 H8LD*tTRUE» 
NRAY*0 
G8 T8 100 

C *H8UDE 
680 C8NTIN- 

IF(H0UD) CALL QÜTALL 
H8LD*»FALSE. 
G8 T8 100 

900 F8RHAT(A6#A4/7Fl0t9) 
901 F8RMAT02H  FOLLOWING  CARD   IS  UNREC8GNUED./ 

IX#A6#4X#7F10*#) 
902 F8RMAT(A6J4X/3D10#0) 
903 F8RMATU9H T88 MANY PROFILES.) 
904 F9RMATO0H PROFILE HAS T88 MANY HEIGHTS.) 
905 F8RMATU3A6) 
906 F8RMATOX/A6/A4) 
907 F8RMAT(10X/7HPR8FILE#I3#3H AT/ 

•3PF5.0/3H KM/8X,6HHEIGHT#6X,1HN  ) 
908 F8RMAT(5X,A6>28X/F7.0/F7.1) 
909 F0RMAT(1OX#12HSTART RANGE*>-3PF4.Q/4H KM»/ 

2 10X/13HSTART HEIGHT»,0PF5.0,7H METERS / 
3 1QX,16H$TART ELEVAT18,NP#CPF7.4,8H RADIANS / 
1 10XillH$T6P RANGE»#*3PF5.0/3H KM / 
X ) 

910 F8RMAT(10X5HTRACE/I3*6H RAYS»/ 
10X8HVARYING A6/10H (VARIABLE 
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KM./ 
KM./ 

X 
X 
X 

X I2/4H) BY,F13.4,11H EACH TIME. ) 
911 FORMAT(lHl) 
912 F8RMAT(1QX,13A6) 
313   FeRMAT(lüX/6HDELHT»F5.0/8H   METERS.) 
914 FÖRMkT(a0X#5HLEVEL#I3#lXX#P7#l0*P7«lJ 
915 F6RMAT(4ÜX/F8.0/3PF8.1) 
916 F8RMAT(10X#14HPLÖTS START AT -3PF5.Q,4H 

X  loX>19HEACH FRAME DISPLAYS -3PF5.Q/4H 
loX#25HMINIMUM HEIGHT DI SPLAYED»,QPF6.0/3H *./ 
10X#25HMAXIMUM HEIGHT DI SPLAYED*,0PF6.0/3H M./ 
1GX#23HQRID LINES APPR8X EVERY/ 

0PF5.0/14H RASTER UNITS. / 
(  1QX/12HPLÖT HEIGHT» 0PF5*0#UH RASTER UNITS. ) 
F8RMAK10X/ 40HWR8NG NUMBER ÖF 

LEVELS, LEVEL  C8UNT N8W,l3,lHO 
FÖRMAT(10X,27HRAY WILL REFLECT FRQM LEVEL,13,1H. / 

X  1QX,33HTRACE UNTILL SIGNAL HAS 
DECREASED 0PF5.0/4H DB./ 

X 10X,2ÜHRAY HAS FREQUENCY BFiF6.0,6H MGHZ« ) 
919 FÖRMAT(10X,47HPR8FILE RANGES MUST 

INCREASE.  PROFILE IGN8RED.) 
920 F8RMAT(40X,46HHEIGHTS MUST INCREASE. 

PREVIOUS POINT IGNORED. ) 
END 

917 

918 
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..PTC XQETRA 
BW8R&U1INE QETRAY(NgWRAY) 

C INITIALIZE CURPOS FOR THE PLOTTING 
OF ANOTHER RAY ACCORDING TQ THE 

C CONTROL INFORMATION INZTRCP 
DOUBLE PRECISION HTINTN 
D8UBL     CI SI Oi- 3NELLC 
DOUBLE PRECISION ERAD 
DOUBLE PRECISION. CHT,CTHETA,CEL,CN,CRNG 
LOGICAL UP 
LOGICAL NEWRAY 
LOGICAL REFL/L8ST 

T1/T2 
LOGICAL PL0T/TEND>FIRSTR 
COMMON /ZPLOT/ PLOT/PLFRNG/PLDRNG, 

PLHLO/PLHHIiPLDENiPLHGRD/ 
X  rHTUQ)#TRN5l*OUTUT2#TEND*FIRSTR#NRAY 
COMMON /ZREFL/ BEFL*LOST/STREN,STPSIG,LREFL,FREQ 
COMMON /UPCP/   STRTRG,STRTHT,STRTEL, 

STPRNG^BMPCTiVBMP/DEL 
COMMON /CURPOS/ CHT/CTHETA/CEL/CN/CRNG 

MMON /ZRAO/ERAD 
COMMON /ZSNELL/ SNELLC 

/ZVP/  UP 
DIMENSION TRCPAR(7) 

L: /ALENCE (STRTRG,TRCPAR(i)) 
■KAY = .FALSE« 

IFtBMPCTtLTi .1 ) RETURN 
C T IERS WAS ANOTHER RAY SPECIFIED, 

WRAYftTRUE« 
iiSTRTRQ 

TxSTRTHT 
CEL *SIRTEL 
CTHETA^CRNG/ERAD 
STREI »Oi 
UP « CEL »GE» 0. 
: = -TIT (CHT.CRNG) 

LLC *CN*(1.+CHT/ERAD)*DC0S(CEL) 
NRAY»NRAYtl 
IF(NRAY.GT.^O)   WRITEU#900) 
IFURAY.GT.   40)    NRAY*4Q 
CALLSTRT 

CliöMPCT-lt 
■VBMPttl 

IF(\.EU,C)REU 
ICPARlN)tTRCPAR(N)*OEL 

RETURN 
900   F8RMAT(58H0ATTEMPT   TO   PLOT   f.QRE 

THAN   40   RAYS   TOGETHER.   ONLY   40   USE 
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XOt) 
END 

PAGE 
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$IBFTC XBUMP 
SUBROUTINE BUMP 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DaubLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
DOUBLE PRECISION 
LOGICAL UP 

SNELLC 
ERAD 
NHT,NTHETA,NEL/NN,NRNG 
CHT,CTHETA,CEL,CN,CRNG 
NT INT/HTINTN 
CTAN,NTAN#XSQ/XDL,HALFPI 

DARCOS 
CÖSEL/CRN/RNN 
HLIN1/HLIN2 
RBAR,HBAR,DENOM,DTHETA 
PHT#PN#PRNG 
LHT 
A/B/C/D/RT1/RT2 

LOGICAL ESCAPE 
LOGICAL TURN 
LOGICAL REFL/LQST 
COMMON /ZREFL/ REFL,LOST/STREN,STPSIG,LREFL,FREO 
COMMON /ZJNTL/ HLJN1/HLIN2 
COMMON /NXTPOS/ NHTjNTHETA/NEL#NN#NRNQ 
COMMON /CURPOS/ CHT,CTHETA/CEL/CN,CRNG 
COMMON /ZESC/ ESCAPE 
COMMON /ZUP/ UP 
COMMON /ZRAD/ERAD 
COMMON /ZSNELL/ SNELLC 
COMMON /ZDELHT/ DELHT 
COMMON /ZIX/ IXPUlXPH^lXHUIXHH/IXL.IXPilXH 
COMMON /ZPROF/ PHT(200/10)/PN(200/ 

;)/PRNG(10)>MAXP(10)/NUMP 
COMMON /ZLEVEL/ LHT(20/10)/NLEV 

SETS 
INCREMENT^ 

UP THE NEXT POINT FOR STEP. 
HIGHTi AND ELEVATION. 

C     THIS 
C     IT 

LOST».FALSE. 
TURN*.FALSE. 

100 CONTINUE 
C HTLIN1# AND HLIN2 ARE THE BOUNDS IN 

WHICH THE ATMOSPHERIC MODEL IS 
C LINEAR AROUND THE LAST HEIGHT FOR WHICH HTINT WAS CALLED. 
C TO INSURE PROPER TRACING, ESPECIALLY 

NEAR LAYERS THESE HEIGHTS SHOULD 
C BE EXPLICITY USED. 

IF(UP) NHT»DMIN1(CHT+DELHT/HLIN2) 
IF(UP) NHT»DMAX1(CHT+1./NHT) 
IF(.NOT.JP) NHT«DMAX1(CHT-DF,LHT#HLIN1) 
IF(.NOTiUP) NHT»DMIM(CHT-1.#NHT) 

C     SPECIAL AC1I0N JF WE GO BELOW 0 HEIGHT. 
IFfNHT .GE. 0.} GO TO 150 
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C HAVF.'NT QUITE REACHED THE SURFACE. Go T£ JT THIS TIME. 
IF(CHT .3T. 0.)GO T8 140 

C START BACK oP. 
C MAY WANT A \L* PROFILE FIRST, 

UP». : 
(CEU 

IF(REFL) STRLN«STREN+ALf)GXO(SURFAT(CLL) ) 
IF(REFL) LÖST«3TREN.LT.STPSIG 
GO T6 100 

1^0 NMT»Ot 
1<50 CßNTIK, 

C NÖTE. IXL IS THE VALoE ÜET BY THL 
UAST CALU TO HTIN1 WHICH SHOULD HAVE 

C BEEN THL CALL DU*fN0 3UMP FOR CHT 
tFUN&T»REFL »eR. .NOT.UP • &*• IXL.NE.LREFL) ;39 TO \$Q 

C WANT [HE REFLECT FROM A LAYER 
CEL«"CEL 

C CORRECT FOR LANT OF LAYER 
IFdXPl.NE.IXP2)   CEL«CEl+ 

X     2t»0ATANI(   D8LE(    (LHT(LREFL/IXP2>-LHT(LREFL,JXPx))   / 
X      (PRNG(IXP<?UPRNGUXP1) )    )) 

C   RECOMPUTE   SNELLS   CONSTANT 
SNLLLOCNMl.+CHT/ERAO)*DCeS(CEL) 
STREN»8TREN*ALOStO(*TfiNtCEL#CRNG)) 

JT«STRLN.LT.STPSIG 
CH 

CHTi   (LHT(LREFLilXPg).LHT(LREFL/ 
IXP1))   *   (CRNG-PRNG(IXPI)}   / 

*   (PRNGdXPg)   «PRNGUXP1))   ♦   LHT(LRFFL^IXPl) 
CN«» 
CN*HTlNT(CHT#CRNCi) 

TO   100 
160 CONTINUE 

NN.HTlNT(NHTiCRNG) 
C8SEL ■ SNELLC/(NN*(1.*NHT/ERAD)) 

C CHECK   IF   WE HAVE REFLECTION 
IF(CeSLL   .GT.   lOQÖ   TO   V 
NEL iDARCeS(COSEL) 
IF(.NOT.UP) NEL»-NEt 
GO TO 210 

C 
C HERE WHEN WE HAVE A TURNING POINT. 
£00   CONTINUE 

IF(C6L*NEtO*) GO TO 202 
NHT»(CHT+NHT)/2. 
IF(AI3S(NHT-CHT).3T..4) GO To 160 
NHTfCHT 
NELiCEL 
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IF(TURN)   GO   TO   205 
ruRNMTfiue« 

TO   100 
20?  CONTINUE 
c   NEW HEIGHT 881UTI&N OF FOLLOWING QUADRATIC EQUATION 
C     S\LLLC*LKAU=(CN+DNDM*(NHT.CHT))*(ERAO+NrT> 
C    WHERE DNDH IS LOCAL DERIVITJVE OF N 

DNDHR(NN*CN)/(NHT,CHT) 
AtDNDH 

.H*(LRAD-CHT)+CN 
IERäO*CCN»ONDH*CMT«$NELLC) 

D*.        -4.*A»C> 
RTls»5*(-S+D)/A 
RT2i#5M-B-D)/A 
UifGH'NRTlM (NHT-RT1) 
T .?s(CHT-KT2)*(NHT«RT2) 
NHT»RT2 
IF ( T1 • LI;«0 • 0 • AND # ( Tc . GT . 0 • 0 • PR • TZ . LE .ü • 0 • AND t AM{ Tl« 

CHTULI« 
1A33CT2-CHT)))   NUT»RH 

IF(Tl»GE.Q*0»ANt).T2»GE*Q*0»AND*TltLTtT2)   NHTPRTI 
IF(T1.GT.0*0.AN0.T2«GT»0»Q)   GO   TO   205 
CkfOt 

NNiSNCLUC/tl••NHT/ERAD) 
JPs.NOT.JP 
IF(TJRN.AND. 4BS(NHT»CHT)»LT»t00l) G6 TO 20^ 
TURNM'TRUI« 
IF(ABS(NHT-CHT)#LT»t001> 90 TO lOQ 
GO TO 210 

C WAVE IS JUST FOLLOWING CURVGTURE 
205  DTKCfAitOOlS 

GO TO 250 
C M9W WE COMPLETE THE NEW PöSUlBN OF 

THg RAY BY DETERMINING THETA AND 
C RANGE.  THIS ROUTINE jSES FORMULA'S 

DERIVED BY GARDlNERt SEE 
C PACIFIC MISSLE RANG!  TECHNICAL NÖTE 3280-6» 
C DETERMINATION OF ELEVATION AND SLANT 

RANGE ERRORS DUE TO ATMOSPHERIC 
C REFRACT I ON. 

210 CONTINUE 
RBAR»t5*(CN+NN) 

tR = |CHT+NHT)/S« 
• = (<NN«CN)*(HBAR*ERAD) + R3AR»(NHT«CHT> 

IF(DABS(DENOM).LT. .01) GO TO 300 
DTHETA * (NF.L-CE L>*RriAR*(NHT-CHT)/DENOM 
IF(DTHETA tLTi O.DQ tOR. DTHfTA .GT. .QlDO) GO TO 300 

10 CeNTiNl 
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NTHETAiCTHETA + tfTHETA 
NRNG ■ NTHETA#ERAD 
RETURN 

C DENOMINATOR IS T99 SMALL 
C THIS SHÖULDNMT HAPPEN OFTEN,  WHEN 

IT DOES USE ALTERNATE FSRM 
C 8F EQUATIONS, 

300 CONTINUE 
CTAN * 0cJIN(CEL)/DC9S(Cf..L) 
NTAN. DSIN(NEL)/OCÖS(NEL) 
XSQi ( (NTAN-CTAN)/(1.+NTAN*CTAN) )* 
X31K (NN*(NHT»CHT)»(l»/DCftS(CEL)+l«/DCÖS(NEl>))/ 

X  (SNtULC»(NTAN^CTAN>f(lt*NTAN«CTAN)#ERAD) 
DTHETA = Xül*( l.+XS:0/3*-XSQ*XSQ/5»+XSCw*XSQ»XSQ/7t ) 

re ^50 
END 
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$IÖFTC XHTINT 
DOUBLE PRECISION FUNCTION HJJNT(HT#KANGF) 

C RET.    THE INDEX OF RETRACTION AT 
THE GIVEN HEIGHT AND RANGE, 

DOUBLE PRECISION HTjRANQE 
DOUBLE PRECISION !NT,X,XI,X?,YI#Y2 

ILE PRECISION LlNT#REl#Htl#HT2 
-LE PRECISION U1NTHI#LINTU0 

J6LE PRECISION LHT 
DOUBLE PRECISION PHT#PN/PRNQ 
DOUBLE PRECISION HLIN1,HLIN2 
LOGICAL LAYER 

JLI PRECISION HTREL 
LOGICAL ESCAPE 
.  ICAL ESC 
COMMON /ZINTL/ HLlNl#HLINg 
COMMON /ZESC/ ESCAPE 
COMMON /2PR0P/ f1Uf(2CO#10)#PN(200i 

iO)#PRN$UQ)#MAXPUO)#NUMp 
COMMON //LEVEL/ LHT(20,i0)/NLEV 
COMMON /ilX/    IXP1,IXP?,IXH1,1XH2,IXL,IXP,IXH 

c 
lNT|X*Xl#Yl,XJ?,Y2) a (X-X1)/(X2-X1)MY2-Y1) + Yl 

C 
C     HTINTN IS CALLED AT THE BEGINNING OF A RAY. 

ENTRY HTINTN(HT,RANGE) 
100 CONTINUE 

C 
C TEST IF THERE IS TO BE INTERPOLATION JN HEIGHT ONLY 

txPii 
IF(NUMP.EQ»l) GO TO 310 

C 
c FIND THg PROFILES FOR RANGE INTERPLATIöN. 

CALL OF\NO{   RÄNQE#P*NQ#NUMP#!XP1#-C6C) 
IXP^«IXP1+1 

C IF PAST LAST PRÖFILL USE IT ONLY 
IF(E3C) GO TO 300 

C If       ARE LEVELS PINO 9UT WHICH ©NE THIS IS IN# 
lFiNUtVtEQ*i) GO TO 210 
siL»NLEV«l | 
DO ?.CQ   IXL*1>NL 
LINTHl»INT{ RANGEJ PRNSUXPDJ LHT<IXL+1/IXPl), 

PRNG(IXP2)#LHT(IXL*1/IXP2) ) 
200 IF<LINTHI#GE«HT) OQ   TO 220 
210 HTlpMT 

HT2*HT 
GO TO 830 

220 LINTLO»INT"I RANGE/ PRNG ( IXP1 ) # LHT < I XL/ IXP1 ) / PRNG ( I XP? ) , 
X     LHT(JXL/IXP2) > 
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REU*   (HT-UNTie)/(LmHI-LH\Tia) 
HT1.LHT(IXU#IXP1)   +   REL*(LHT(IXL+ 

1/IXP1)   -LHT(IXLiIXPD) 
HT2*LHT(IXL#lXP2)   +   REL*<LHT<IXL+ 

1#IXP2)    -LHTUXL,IXP2>) 
230   CALL   DFIND(HT1/PHT(X/IXP1)/MAXP(IXP1)/IXH1#ESC) 

ESCAPE«ESC 
CALL  DFIND(HT2/PHT(1/IXP2)/MAXP(IXP2)/IXH2/ESC) 
ESCAPE*ESC.6RfESCAPE 
RNl«lNT(HTl-#   PHT(IXH1/IXP1)/PN(IXH1#IXPD# 

X     PHT(IXHI+1#IXP1)#PN(IXH1+1/IXP1)    ) 
RN2flNT(HT2/   PHT(IXH2*IXP2)#PN(IXH2,IXP2)> 

X     PHT(IXH2 + 1#IXP2)/PN(IXH.2+1/IXP2)    ) 
HTINT»INT(RANGE#PRNG(IXP1)#RN1/PRNG(IXP2)#RN2   ) 
HLIN1«PMAX1( 

X      lNT(PHT(IXHl/IXPl)/LHT(!XLilXPl)/ 
LINTLOiLHTdXL^l.IXPD/LINTHI)/ 

X      1 NT<PHTUXHp,IXP2),LHT<IXL#IXP2># 
LINTW#LHTJ!XU*l#IXP8)#LINTHl)) 

HLIN2«DMIN1( 
XINT(PHT(IXHl+i/IXPl)#LHT(IXLiIXPl)# 

UINTie#LHT(IXL+l.IXPX)#LINTHI)# 
XINT(PHT(IXH2+l>IXP2)/LHT(IXL#IXP2)i 

LINTLÖjLHT(IXL^liIXP2)#LJNTHI)) 
RETURN 

C COME HERE WHEN THERE IS 6NLY 8NE PROFILE T8 BE USED 
300 CONTINUE 

IXP*IXP2 
IF(RANbE»LE*PRNGU) ) IXP*1 

C INTERPOLATE THE INDEX JN THAT PROFILE 
310~CALL DFlND(HTiPHT(liIXP)/MAXP(IXP )#IXH,ESCAPE ) 

HTIM «I NT(HT/PHT(IXH#IXP)> PN(IXH#IXP), 
X  PHTdXH+l#IXP)iPN(IXH+l*IXP)) 
HLIN1«PHTUXH,IXP) 
HLIN2»PHT1IXH+1/IXP) „ M 

C F8R USE IN CASE OTHER ROUTINES INANT T8 L8CATE RAY 
IXPl^IXP 
IXP2»IXP 
IXHEilXH 
IXH2*IXH 
CALL DFIND(HT#LHT(1/IXP)>NLEV#IXL/ESC) 
RETURN 
END 
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$IBFTC XL 
SUBROUTINE DFIND(X,DATA,LIM,L1,   ESC) 

JBLE PRECISION DAfA(l)iX 
LOGICAL ESC 

C 
C THIS S     TINE LOCATES THE ENTRYS 

IN A TABLE OF ASCENDING VALUFS 
C WHICH BRACKET X, 
C DATA IS THE TABLE* IT MUST BE ARRANGED IN ASCENDING ORDER. 
C     Lb. DATA(I) ,LEt DATA(I+1) 
C LIM IS THE NUMBER OF ENTRIES IN THE TABLE. 
C LI ON RET    IS THE LOWER SIDE OF THE BRACKET. I.E. 
C     DATA(Ll) iLE« X -LF. DATA(Ll+l) 
C IF X FALLS «UTSIDE THE TASLF ESC IS 

SET TRUE, AND LI IS SET TO 1 
C QR LI M DEPENDING ON WHETHER X IS 

BELÖw 3R ABOVE THE RANGE COVERED 
C BY THE TAÖLEf 
C 
C IF LI ON ENTRY IS WITHIN THE LIMITS 

THE TABLE. THE SEARCH FOR 
C LI WILL START FROM ITS CURRENT VALUSE. 

(THIS WILL MAKE REPEATED 
C CALLS MORE EFFICIENT IN MANY CASES). 
C 
c 

ESCv.FALSE. 
IF(LI-GT.Q.AND.LI.LT.LIM) GO To 110 
Ll = i 

110 CONTINUE 
IF(:.ATA(Ll).GT.x)-;/3 TO 150 
IF(UATA(L1+1) tGTi X) RETURN 
LI-L1+1 
IF(L1.LT.LIM)G0 TO 110 
L1=LIM-1 
30 TO 200 

150 IF(Ll-u[>l)Ge TO 200 
L1*L1-1 
GO TO 110 

200 CONTI 
210 ESCitTRUEi 

RETURN 

136 



TRACE--ATTEN, COMPUTE REFLECTION ATTENUATION  PAGE   1 

SIBFTC XATTEN 
REAL FUNCTION ATTEMEL/RNG) 

C COMPUTE THE REFLECTI8N COEFFICIENT 
SR THE SPECIFIED LAYER AT THE 

c GIVEN RANGE FOR A RAY WITH THE GIVEN ELEVATION. 
DOUBLE PRECISION EL/RNG 
DOUBLE PRECISION PHT/PN,PRNG 
DOUBLE PRECISION LHT 
LOGICAL REFL/LÖST 
COMMON /ZREFL/ REFL/LÖST/STRFN,STPSIG,LREFL/FREG 
COMMON /ZIX/ IXPl,IXP2,lXHl,IXHg,IXL#IXP/lXH 
COMMON /ZPROF/ PHT(200/10)/PN(200/ 

10)/PRNG(10)/MAXP(10)/NUMP 
COMMON /ZLEVEL/ LHT(20/10)/NLEV 
DATA PJ/3.1U592/ 

C TEST IF THERE IS RNLY ONE KPR9FILE. 

IF(IXP1.EQ.IXP2) GO TO 110 
X* (RNG-PRNG(IXPl))/(PRNG(IXP2)-PRNG(IXP1)) 

110 CONTINUE 
HT'U.-X)*LHT(LREFL/IXP1) ♦ X*LHT(LREFL/IXP2) 
SLOPE* (HTINT(HT+10./RNG)-HTINT(HT /RNG)) M.E-7 
VATTEN*SL0PE*(3»E8/FRE0)/(8.*PI*SIN(EL)**3) 
ATTEN*AMJN1<VATTEN**2/1.) 
RETURN 
ENTRY SURFAT(EL) 

C COMPUTE REFLECTION COEFFICIENT FR6M SURFACE. 
C USE FORMULAS FROM ESSA TECH. REPT. 

ERL 79-ITS 67/ PAGE 8-4. 
C ASSUME WAVE HEIGHT OF 3 METERS. 

DATA WHT/3./ 
DATA   PI/304159/ 
VATTEN«   AMAXX(EXP(-2.*PI*f39*WHT*SlN(EL)/(3tE8/FREQj)/ 

X   SQRT(ABS(SJN(ED))    ) 
ATTEN«VATTEN**2 
RETURN 
END 
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$I6FTC XPKINT 
• STRT8Y 

D5UBLE PRECISION OHT#CTHETA*CEUCN#C 
ICAL PRJ 

SlCAl REFU18ST 
c 

COMMON /ZRfcFL/ REFL,LOST#STREN,STPSIG,I.REFLJFREQ 
N8N /ZPRN/PRI 

COMtiar /..TITLE/ TITLE (13) 
COMMON /CüRPÖS/ CHT,CTHETA*CELJCN,CKNG 

C 
IF(•NOT.PR I NT) G8 TQ 300 
'/.'RITE (6, 904) 

[TE(6#9Q51 TITLE 
WR|TE(6#900) 

[TE'(6r9Q8J 
WRITE(6.903) 
NCT = G 

JRN 
TPÖS 

CALL PLTP^S 
IF( i      tNTj RETURN 

200 C9RN»(CNWJi)*LE6 
..)  CRNGjCHTiCELiCeRN/CTHETA 

NCT*NCT*i 
CT.LT.5C) RE^ 

- 
rE(6#90«>) 

tiftITEI6*900) 
rE16#3 

RETuRN 
300 WRITE(6,9Q6) CHT#CRNG*CEL 

RETURN 
■Y ÜÜTRAY 

WRITE(6/907) CHT,CRNG,CEL,STREN 
CALL PLTRAY 
RETURN 

900 ^T(1 OX/5HRANGE* 9X* 6HHEIGHT, 
6X#9HELEVAT10N#UXj^HREFtii0Xj 

5HTHETA3 
901 FeRMAT(-3PFlb#4/0PFl5.1jF l5.4,Flb.l<*El5.3) 
902 FORMAT(tOX#8CCHlNj13X)/12X3HKM., 

9X6H^FTERSi8X7HRADlANS^8X7HN UNITS 
X 8X7HRADIANS) 

903 FORMAT!1H0) 
304 FORMAT(J 
905 F0RMATtS0X#8*    RAY,5X#13A6/1X) 
906 F6RhAT(lH0/9X/13HSTART HE IGHT»F6•0/ 

3H Mf/5X13HSTART RANGE»* 
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TRACE--PRINT, DETAILED LISTING 6F RAY PAGE 

X -3PF5.0^H KM«,bX9HSTART EL*QPF8t4,5H RAD* ) 
907 F8RMAT(llX,18HSTßP HEIGHT.F6.0* 

3H M./6X11HST0P RANGE=-3PF5.0' 
X 4H KM»,6X8HST0P EL*0PF8.4#5H 

RAD./6X#12HATTENUATIÖN»F6.0#^H DB») 
END 
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TRACE---     *   TEST F9R RAY TERMINATION       PAGE 

INE FlNISH(DO\f) 
r#CTMETA#CEL#CN#CRNG 

. JBLE PRECISION NHT/NTHETA#NEL#NN#NRNG 
L8GICA.     PE 

.CAL DONE 
-JFULQST 

COMMON /ZREPL/ REFL>L0ST,STREN,STPSJG,LREFL1,LREF12 
COMMON /CUNP6S/ CHT/CTHETA#CEL*CN#CRNQ 
CöMMör- ; >NfHEfA#NEU*NN^NF 
COMMON /ZTRCP/ STRTR(3#STRTHT#S1 'EL/ 

PRNG/BMPCT#V8MP#0EL 
COMMON / *P£ 
DONE*   NRNGt<3E*STPRN<3   .OR»   ESCAPE   .8K.   LOST 
IF. i    TPRNG)    RETURN 
Xi(S »CRNG)/(NRNQ«CRNG) 
NRNQiSTPRNG 

ICHT*   X*<NHT»CHT) 
NTHETA«CTH£TA+   X*( NTHETTA-CTHLTA ) 

LaCEL«Xt(NEI»«CEL:) 
*   X*(NN-CN) 

,RN 
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TRACE--TRCBIK, BLOCK DATA 

$IBFTC TRCBLK 
BLOCK DATA 
DOUBLE PRECISION E*AD 
IMEGER   DIMP1,DIMP2,DJML1 

. CAL H9LD 
CQMMQN /ZHeLD/ HOLD 
COMMON /ZDIM/ DIMP1/DIMP2JDIMU1 
C9MM6N /ZRAD/ERAD 
CÖMM8N /ZHTLAY/ HTLAY 
CÖMM8N /ZDELHT/ DELHT 
DATA ERAD/ 6371.303/ 
DATA DJMPWDIMP2 /2C0/10/ 
DATA DIML1 /20/ 
DATA HbLD/.FALSt»/ 
DATA DELHT /20./ 
END 

PAGE   1 
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TRACE»« - T C8NTR&1 AT END 8? RAY     PAGE   1 

$IBFTC XPLTRA 
UTINE PLTKAY 

rEGER ii/TH 
•ICAL PLOT,TEND,FJRSTR 

m . JICAL ■ 
ieN /ZPRN/PRINT 

C8MM8N /     ' -JLeT#PLFRNQ/PLDRr, 
PLHLfi/PLHHI/PLDEN/PUHGRD/ 

X  THT ( 40 ) -. TRKG ( 40 ) > T 1 i T8J TEND/ F I RSTR, NRAY 
HIS ROUTINE FINDS THE END OF TAPE Tl AND MARKS IT. BN T2t 

\1\%Y RN 
C IF .     >Y AT END GO MARK T2 

IF(TEND) GO T6 120 
XXO  READ(Tl) TMT/TRNG 

ir(THTUJ«LTtp5t) GO TO 120 
>*-l- 
TMT#TRNG 

ae TO no 
C AT END OF TAPE MA*VK IT» 

120 CONTl-Nl 
DS 125     RAY 

125 THTj )**l* 
i [>=-lQ. 

WRITE(T2) THT#TRNG 
FILE T2 
I NO Tl 

REWIND : 

C SWITCH R6LES TO Tl AND Tgi 
I-Tl 

iT2 
■ I 

C N9 LONGER 9N FIRST RAY 3R AT END 9F TAPE 
•ND-.FALSEt 

RETURN 
900 F8RMAT(1H0#9X*12HATTENUATI6N»F5.C/4H DB#) 

ID 
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TRACE*-eUTAlL, OUTPUT AT END ÖF GROUP PAGE   1 

;40) 

$IBFTC XÖUTAL 
SUBROUTINE 8UTALL 
LOGICAL MORE 
LOGICAL OVER 
LOGICAL HOLD 
REAL THTX(40),TRNGX 
INTEGER TIN 
INTEGER T1/T2 
LOGICAL PLOT,TEND,FIRSTR 
LOGICAL PRINT 
COMMON /ZPRN/ PRINT 

/ZH8LD/ H8LD 
/ZTITUE/ TITLEU3) 
/ZPL3T/ PLOT^PLFRNGiPLDRNG, 

PLHL6/PLHHI,PLDEN/PLHGRD# 
f(4Q)#TRNG(40)*U,T2/TEND,FIRSTR,NRAY 

ROUTINE USES THE TAPE PRODUCED 
OUTPOS AND OUTRAY TO PLOT 

COMMON 
COMMON 
COMMON 

X 
C THIS 

C THE 

190 

C READ 
220 

C READ 
230 

1 
C IF A 

240 

BY 
RAY PATHS» 
IF(.NOT.PLOT) RETURN 
MORE»tTRUE. 
TINxTl 
FRMRNG*PLFRNG 

TORNG«FRMRNG ♦ PLQRNG 
iF(.NOT.MeRE) RETURN 
MORE».FALSE. 
REMIND TIN 
CALL SETMIV(50,0,50/1023-50-IFIX(PLHGRD)) 
CALL DXDYV(1#FRMRNG/1000»#T0RNG/ 

1000t,DX,Ni NNXJPLDENJ I ERR) 
CALL   DXDYV(2/PLHL6/PLHHIiDY/M,j#NY,PLDEN,IERR) 
CALL   GRIDlV(3#FRMRNG/1000^T0RNG/100C/PLHL8iPLHHl/ 

<#OY#.N#M#I#J#NX#NY) 
CALL   ^ITE2V(300/20/1000   >90,1>30#   -1/TITLE,IERR) 
IN THE RIST POINTS 

READ(TIN) THT,TRNG 
IN THE NEXT SET OF POINTS 

READ(TIN) THTX,TRNGX 
A'RITE(6,1) (THTXU),TRNGX(I), I*1,NRAY) 
F8RMAT(10F10*0) 
T END &F TAPE, WE ARE DONED, 
IF(THTXd) ,GT» -5«) GO TO 240 
FRMRNG*TORNG 
IF(MSRE) GO TO 190 
RETURN 
OVER«.TRUE» 
DO 300 N*1#NRAY 
MORE«MORE »OR» (TRNGX(N).GT.TORNG .AND, 
IF( TRNGX(N).LE.TORNG .AND. THTX(N).GE.Q»> 

OVER*.FALSE. 

THTX(N).GE.Q.) 
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. -- JfAUi OUTPUT AT END 9F ÜR8UP        PAGE   2 

IF(i •KM.LT.O. .8R. TRNGX<N)tlTtFRMRNG 
»OR. TRNG(N).GT.T6RNG) 

X       ; 290 
IF1TRN8'(  •  -  RNQ »OR« TRNGX(N)»EGUFRMRNG) 30 TO 290 
in*  • ) .GT.PU"   18 T8 290 
[F(TRNG(N)tGE*FRMRNG«AND*TRNGX{N)tLEfTORNG) GO T3 2 70 
IFCTRNSfNJ iLTi FRMRNG) G6 To 260 

C AT END 9F    IE« 
■ (N)fTHT (N)* (TQRNG-TRNG(N) )/(TRNGX(M-TRNG(N) ) * 

X  (THTX(N)-ThT(' I) ) 
TR   I l)»TORNG 
G8 T8 c 

r 6F FRA  • 
260 T f{    :-  ri ) ♦ (FRMRN6-TRNGIN)) /(TRNGX(N)-TRNG{N))* 

X  (THTX(N)»THT(N)) 
N6(N)i   NG 

270 CONTINUE 
C HAVE A RAY SEGMENT TO PLOT,  ALSO 

•iAT THE MAY STILL BE 
C MORE POINTS TO PLOT. 

NH»NYV(THT(N)) 
- )/1000t) 

NHX«NYV{TMTX{N)) 
NRX    |TRNGX(N)/1CG0») 
IF  H«NE«0 *ANDi   i  i  .AND. 

■X.NE.O .AND. NRX.NE.Q) 
X    -LL LI        M,NRX#NMX) 

290 TRNG(N)c:    (N) 
M ; = I-iTX(N) 

300 CONTI 
tF|.«NOTtOV(R9 OS T« 230 

C HAVE F I       Ä FRAME. 
FRMRNG*TORNG 
G8 7  , 
I  ITRY PL IN IT 

C 
C GARBAGE Fbrs PLOTTING STARTUP 

EXTERNAL TABL1V 
fV(24,i7,TABLlV) 

CALL   RITESV    (10C/500/1000,9^1W/-1,7HWILSÖN   ,N) 

_D=.FALSE. 
PR-lNl =-r.ALSE. 

^JT = .FALSE. 
RETURN 
END 
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TRACE--PLTP8S# OUTPUT A P8SITI8N F8R PLOTTING PAGE   1 

$1BFTC XPLTPÖ 
SUBRfju! INE PLTP8S 
DOUBLE PRECISION CHT,CTHETA,CEL,CN,CRNG 
L8GICAL PLOT,TEND,FIRSTR 
INTEGER T1,T2 
COMMON /CURP8S/ CHT,CTHETA,CEL;CNjCRNG 
C8MM8N /ZPL8T/ PL8T,PLFRNG,PLDRKG, 

PLHLe#PLHHI/PL0CN#PLiH6R0i 
X  THT<40)#TRNG(40)#T1JT2/TF.ND#FIKSTR/NRAY 

C THIS SUBROUTINE OUTPUTS A TAPE WHICH 
ILL LATTER BE USED T8 

C PR8DUCE A PLOT. 
C EACH L8GICAL RECORD CONTAINS THE HEIGHT 

AND RANGE 8F UP T840 RAYS» 
C A NEGATIVE HEIGHT INDICATES THAT THERE 

13 D N9 DATA PRESENT F8R THAT 
C RAY IN THIS REC8RD.  A VALUE .LT. 

-5. F8R THE FIRST HEIGHT INDICATES 
C THAT THIS IS THE END 8F THE TAPE. (I.E. A LOGICAL EOF). 

END 0F TAPE 
READ IN  AN 

G8 T8 800 

8LD 

IF(.N8T.PL8T) RETURN 
EXCEPT FIRST RAY, OR WHEN 

IS REACHED 
REC8RD. 

IF (   TEND) 
READdl) THTJTRNG 

TEST F8R END 8F TAPE. 
IF(THTd) .GE. -5t) G8 TO 200 
TEND «.TRUE. 
THTU)»"1« 

WILL USE THT(l) IN WRITTING S8 DON'T LET IT BE -10. 
200 THT(NRAY) * CHT 

TRNG(NRAY)«CRNG 
WRITE(T8J THTiTRNQ 
RETURN 
END 
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T  '.. -- - .    .E.CISIÖN ARC COSINE      :SE   1 

'/ -    J8LE PRf.ClSiaN FUNCTION DARCOS(X) 
.ION X 

..•SIQN PI 
11  :  .-65358979300/ 

OARce^-    i  rutOo«x#x)/x) 
IF(XtLT.O.DC) DARC8S«PI+DARC 
RETURN 
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CONTROL CARD SUMMARY 

*» 
-J 

FUNCTION PARAMETERS 

COL. 
1-10 

COL. 
11-20 

COL. 
21-30 

COL. 
31-40 

COL. 
41-50 

COL. 
51-60 

COL. 
61-70 

COL. 
71-80 

TURNS ON x rKIN 1 PRINTING OPTION 

* NO PRINT TURNS OFF 
PRINTING OPTION 

*ST0P TERMINATES 
PROCESSING 

* PATH RESETS PROGRAM 
FOR NEW PROFILE 

* PROF INITIATES READING 
OF PROFILE RANGE 

* PEND TERMINATES READING 
OF PROFILE 

* TRACE INITIATES 
RAY TRACING 

START- 
RANGE 

START- 
HEIGHT 

START- 
ELEVATION 

STOP- 
RANGE 

BUMP- 
COUNT 

BUMP- 
VARIABLE DEL 

* PLOT TURNS ON 
PLOTTING OPTION 

START- 
RANGE 

FRAME- 
RANGE 

FRAME- 
BOTTOM 

FRAME- 
TOP DENSITY GRID 

* NO PLOT TURNS OFF 
PLOTTING OPTION 

* DELHT CONTROLS 
STEP SIZE DEL 

* REFLECT TURNS ON 
REFLECTION OPTION LEVEL STOP- 

ATTENUATION FREQ 

* NO REFLECT TURNS OFF 
REFLECTION OPTION 

* HOLD DELIMITS START OF 
RAY COLLECTION 

* HOLD END DELIMITS END OF 
RAY COLLECTION 

PROFILE 
DESCRIPTION HEIGHT N 

* LEVEL PROFILE DE- 
SCRIPTION (LEVEL) HEIGHT N 

TITLE (alphanumeric title 
in Col. 1 -30) • 
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